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Abstract. In this paper, we proposed an interesting problem that might be classified 
into enumerative combinatorics. Featuring a distinctive two-fold dependence upon the 
sequences' terms, our problem can be really difficult, which calls for novel approaches to 
work it out for any given pair {m,n). Complete or partial solutions for m — 2, 3 with 
(^ . smaller n's are listed. Moreover, we have proved the necessary condition for p{m, n) =/= 

CN ' and suggested an elegant asymptotic formula for p{2,n). In addition, several challenging 

conjectures are provided, together with concise comments. 

t^^ ' 1. Introduction 

(N 

Permutation, as one of the classical topics in combinatorics, has been studied in different 
contexts and brought about numerous applications [ll[3]. By contrast, the investigations on 
its generalization to multisets seem insufficient. Perhaps this is mainly due to the shortage 
of unique methods and fascinating problems. Primarily motivated by an illustrative example 
Q I of the transfer matrix method in R. P. Stanley's notable book |5], we proposed its variant 

generalization to multisets, which is stated as follows: 



Let [n] represent {1, 2, . . . , n} and S„ denote the set of all its permutations. Given 
C^ I a multiset M = [n]™ with the multiplicity m, find the set of all its permutations 

/*^ ■ denoted by &^, in which any two identical elements are separated by as many 

.^ . terms as their own value. For instance, 3 1 2 1 3 2 is the simplest case. To put it 

differently, we use zu{i) to represent the i-th element of a sequence. Then 6^ is 
(^ ■ isomorphic to {S : S £ &mn}, for whose elements the following conditions hold 

o' 

iw{i) + n = tu (i + w{i) + l) , if i + w{i) + 1 ^ mn 

w{i) — n = vj(n + i — w{i) — l) , otherwise 



For the convenience of discussion, we would like to exert another restriction: if 
two solutions, such as 41312432 and 23421314, can be mutually generated 
by an inversion of each other, only the one with smaller index of the first n or the 
same index but greater initial element is counted. The notation p{m, n) will be 
consistently used to represent the result of such an enumeration. 

Although it may be somewhat confusing, we still call it the multiple permutation problem. 
Challenge for us is to find out all the solutions for any given pair {m, n) and to explore the 
mathematical structure hidden behind those sequences. Special attention should be paid 
to the observation that the conditions described above have a two-fold dependence on the 
sequences' terms, which makes the problem really difficult to solve. It seems that there are no 
effective methods available at present. We believe that a deep survey into this problem will 
yield a dozen of nontrivial results and help us develop ingenious ideas. Just like D. Foata's 
introduction of the intercalation product which extends many known results about ordinary 
permutations to multiset permutations [3], novel approaches to this problem are certainly 
conducive to figuring out many enumerative problems regarding multisets. 



2. Search for Solutions 

It is easy to see that only one solution exists for (2,3) and (2,4), but things become 
complicate for a larger n or other m's. With the help of computer programming using trace- 
back algorithm, we have obtained complete or partial solutions for certain pairs {m,n). For 
m > 3, the required computing time is too long, so we have not taken into account those 
cases. The following offers a glance of selected results: 

73625324765141 

57416154372632 

27423564371516 

24723645317165 

8372632458764151 

2832463754816157 

7283246375481615 

4268247516138573 

11 6 10 293286375 11 10 94857141 
1314 11 36749 10 85627 11 2598 10 

12 10 11 645897465 10 12 11 879312132 
61318 12 367 10 11 9284275 12 4 10 9 11 5 

15 13 14 8 5 12 7 11 4 10 5 9 8 4 7 13 15 14 12 11 10 9 6 3 1 2 1 3 2 6 
4 1 5 1 2 4 15 2 5 7 10 8 11 13 14 12 9 7 6 3 8 10 15 3 11 6 9 13 12 14 

16 14 15 9 7 13 3 12 6 11 3 10 7 9 8 6 14 16 15 13 12 11 10 8 5 2 4 1 2 1 5 4 
9 3 1 4 1 3 10 16 4 6 9 11 12 14 15 13 6 10 2 7 5 2 8 11 16 12 5 7 14 13 15 8 

19 17 18 14 8 16 9 15 6 1 13 1 12 8 11 6 9 10 14 17 19 18 16 15 13 12 11 7 10 3 5 
243 2 75 4 

20 18 19 15 11 17 10 16 9 5 14 1 13 1 12 5 11 10 9 15 18 20 19 17 16 14 13 12 8 4 
7362432876 

21 14 11 19 10 12 13 17 15 16 20 22 23 18 11 10 14 9 12 8 13 7 21 19 15 17 16 9 8 
76 20 18 5 22 4 23 635423121 

22 16 12 17 19 11 13 14 18 21 23 24 20 15 10 12 9 11 16 8 13 17 14 22 19 10 9 18 

8 15 7 21 6 20 23 5 24 47635423121 

191618257269258476354938743 
191218246279458634753968357 
347936483574692582762519181 
1 10 1617935863 10 7539684572 10 429824 
1 10 1214297248 10 5647935863 10 753968 
4 10 1714189347 10 3568397526 10 285296 
81 10 1319638473 10 6495874625 10 29725 
131 10 1349638457 10 6495827625 10 2987 

17 15 3 16 9 10 3 1 12 1 3 1 13 14 9 6 10 15 17 5 16 12 6 11 9 5 13 10 14 6 7 5 8 

15 12 11 17 16 7 4 13 8 2 14 4 2 7 11 2 4 8 

9 3 1 4 1 3 1 17 4 3 9 14 10 4 15 16 11 6 8 13 9 7 12 10 6 17 14 8 11 7 15 6 16 13 

10 12 8 7 5 2 11 14 2 17 5 2 15 13 12 16 5 

18 16 5 17 11 4 2 9 5 2 4 14 2 15 5 4 11 9 16 18 12 17 13 6 7 8 14 9 11 15 6 10 7 

12 8 16 13 6 18 17 7 14 10 8 3 15 12 1 3 1 13 1 3 10 

4 12 10 7 13 4 2 18 14 2 4 7 2 10 12 6 16 17 13 7 15 9 6 14 10 11 18 12 5 6 8 9 13 

16 5 17 15 11 14 8 5 9 1 3 1 18 1 3 8 11 16 3 15 17 

19 17 13 18 4 11 8 2 16 4 2 9 15 2 4 8 13 11 14 17 19 9 18 12 8 16 5 7 15 11 13 9 

5 14 10 7 12 17 5 6 19 18 16 7 15 10 6 3 14 12 1 3 1 6 1 3 10 

10 1 3 1 13 1 3 7 19 14 3 10 8 15 12 7 17 18 13 5 16 8 10 7 14 5 11 12 19 15 8 5 

13 9 17 6 18 16 11 14 12 2 6 9 2 15 4 2 19 6 11 4 17 9 16 18 4 



A much more complete list of these solutions can be found in the appendix. Now we 
only focus on the analysis of its enumeration. It comes as a surprise that p{m, n) increases 
extremely fast with respect to n: 

p(2,7) = 26 p(3,8) = 

p(2,8) = 150 p(3,9)=3 

p(2, 11) = 17792 p(3, 10) = 5 

p{2, 12) = 108144 p(3, 17) = 13440 

p{2, 15) = 39809640 p(3, 18) = 54947 

p{2, 16) = 326721800 p(3, 19) = 249280 

3. Existence and Asymptosy 

From the data above, we could see clearly not consecutive n's are included, which means 
that only for a certain type of integers can the problem exist solutions. A brief analysis 
conforms this point. 

Theorem 1. If m is a prime, then the necessary condition for p{m,n) / is that n = —1, 
0, 1, . . . , {m — 2)(mod m?). 

Proof. For a given solution 5, let 6k denote the index of integer k's first occurrence in it. Then 
0k + k + 1, 6k + 2{k + 1), . . . , 6k + {m — ^){k + 1) are indices of other successive /c's. Partition 
the sequence into m subsequences according to the remainders of each element's index divided 
by m. For example, 191218246279458634753968357 can be partitioned 
into 122246793U914753565U18698438 7, where U is defined as an operator 
that indicates the equivalence of there subsequences to the solution S. We may call it the 
congruential representation. If A: / m — 1, then [6k], [6*^ + ^ + 1], . . . , [6k + {m — l){k + 1)] 
forms a complete residue system with the modulus m, so each subsequence can get a fe; if 
k = m — 1, then [6k] = [6k + k + 1] = ■ ■ ■ = [6k + {m — l){k + 1)], and only one subsequence 
possesses all the /c's. Therefore, there must exist mt {t € N) integers whose remainders with 
the modulus m are —1 so that all subsequences have the same many elements. This requires 
the claimed distribution for the values of n. D 

It is enlightening to emphasize that m must be a prime in Theorem[TJ If not, the condition 
for solutions' existence might be totally different. Set m = 4, and through a similar but more 
complex discussion we can come to the following proposition. 

Proposition 2. The necessary condition for p{4:,n) ^0 is n = 8t orn = 8t — l (t €N, t ^ 2). 

Proof. For brevity, we use (0), (1), (2), (3) to represent the four subsequences respectively and 
[0], [1], [2], [3] to denote numbers whose residues divided by 4 are 0, 1, 2, 3, correspondingly. 
Suppose that, in the consecutive numbers from 1 to n, there are Aq [0]'s, Ai [1]'s, A2 [2]'s and 
A3 [3]'s. It's easy to understand that [0]'s and [2]'s are equally distributed in four subsequences 
and [l]'s equally distributed only in two while [3]'s just in one. Therefore, we have 



:o) = {Ao' 


■[0],2x- 


[1], A2-[2],4n.[3]} 


:i) = {Ao 


■[0],2y 


[l],X2-[2],4v[3]} 


2) = {Ac 


■[0],2x- 


[1], A2-[2],4n.[3]} 


3) = {Ao 


■[0],2y 


[l],X2-[2],iv[3]} 



where x, y, n, v are all positive integers. Then it follows that x + 2u = y + 2v, Xi = x + y, 
A3 = 2(n + v). Obviously, Ai, A3 are both even numbers and A3 ^ 4. Now we have arrived at 
the conclusion. D 

Conjecture 3. The condition in Theorem [I\ is also sufficient for large enough n's. 



The list appearing in the end of last section lends strong credence to this assertion, despite 
that it may be hard to offer a proof. As to a composite number assigned to m, no such trends 
exist at hand. On the contrary, it is quite likely that there are no solutions at all. Another 
challenge lies in the asymptotic expression for p(2,n). 

Conjecture 4. p{2,n) ~ n!/2"'. 

Considering n = 12, the asymptotic formula gives 116944.75, reasonably close to the exact 
result. Similarly, for tti = 3, we have p{3,n) ~ n!/2^"'*'^. However, it does not gain sufficient 
support. This maybe reminds us of G. H. Hardy and S. Ramanujan's famous asymptotic 
formula on partition function [2J, albeit the elegance and simplicity of the expression, behind 
it hides an extremely complex convergent series that was obtained by H. Rademacher [4j. 

Proposition 5. p{m,n) < n!/2. 

Proof. Suppose that (pk denotes the term of the k-th distinctive number that first appears in 
the sequence, then we will call 4>i4>2 4'3' " 4'n the (^-sequence of the solution S. It's easy to 
understand that this kind of sequence is just a permutation of consecutive numbers from 1 to 
n. Consider the restrictions, and then we complete this proof. D 

4. Other Topics 

In this section, we would like to give some related questions that are not mentioned above. 
Since the problem can widely involve combinatorics, number theory and computer algorithms, 
it cannot rule out the probability of omitting certain ones, even some profound insights. 

• What is about the complexity of this problem and whether there exists an effective 
algorithm so that we can quickly get the number of total solutions? It should be pointed 
out that the method adopted in section [2] wastes considerable computing time. For 
m = 2, the complexity is 0[n{n + l)(n + 2) • • • (2n - 2) ■ n/2] = 0[(4n)"e-'^]. 

• Try to discover the generating function for p{m, n) if any and reveal the sequence's 
properties like Conjecture El or its potential links to the distribution of prime numbers. 

• Does this problem have certain connections with other branches of mathematics, such 
as graph theory and the symmetric group? 

Conjecture 6. Let S represent a solution to (2, n) and fii denote the number of all integers i 
satisfying 6k ^ i ^ Ok + k + 1. We will call p-i fj.2- • • M2n the ^-sequence of S and it is easy to 
deduce that X]i=i ^^i = |(re^ + 5n). Show that there must exist i ^ n such that Hi = [^{n + S)], 
and /ii < ^2 ^ • ■ ■ ^ fJ-i-i ^ Aij ^ fJ-i+i ^ • • • ^ /^2n-i > /^2n- In other words, ^-sequence is 
an unimodal sequence with the weight 2(^^ + 5n). 
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Appendix 

p(2, 7) = 26. The following is a complete list of all its solutions: 

73625324765141 72632453764151 72462354736151 

73161345726425 71416354732652 71316435724625 

74151643752362 72452634753161 57263254376141 

3 7463254276151 57416154372632 57236253471614 

17 12 6425374635 57141653472362 17125623475364 

2 7423564371516 62742356437151 26721514637543 

3 6 7 13 14 5 6 2 7425 51716254237643 23726351417654 

4 17 16425327635 52732653417164 35743625427161 
3 5 723625417164 24723645317165 

p{2, 8) = 150. The following is a complete list of all its solutions: 

83 7263245 8764 15 1 8 2 7 3 2 6 4 3 5 8 7 4 6 15 1 8 2 7 12 16 4 5 8 7 3 4 6 5 3 

82 712 1564873 5463 8 4 5 7 2 6 4 2 5 8 3 7 6 13 1 8 2 4 7 2 6 3 4 5 8 3 7 6 15 1 
85 2 7326 53847 16 14 8 3 5 7 2 3 6 2 5 8 4 7 16 14 8 4 2 7 5 2 4 6 3 8 5 7 3 16 1 
823 7243 56847 15 16 8 6 4 2 7 5 2 4 6 8 3 5 7 13 1 8 6 3 17 13 5 6 8 4 2 7 5 2 4 
8426 72435 863 7 15 1 8 12 17 2 6 3 5 8 4 3 7 6 5 4 8 4 5 17 14 6 5 8 2 3 7 2 6 3 

83 5 2 7326584 17164 8 13 17 4 3 5 6 8 4 2 7 5 2 6 8 12 17 2 4 5 6 8 3 4 7 5 3 6 
86425 7246853 17 13 8 6 13 17 5 3 6 8 4 2 5 7 2 4 8 4 5 6 2 7 4 2 5 8 6 3 17 13 

84 16 17435 863 2 75 2 8 14 16 7 3 4 5 8 3 6 2 7 5 2 8 13 15 7 3 4 6 8 5 2 4 7 2 6 
82462 5 74386 53 17 1 8 12 16 2 7 5 3 8 4 6 3 5 7 4 8 5 14 16 7 5 4 8 2 3 6 2 7 3 
82 532 6735 84 16 174 8 2 3 6 2 5 3 7 4 8 6 5 14 17 8 3 16 13 5 7 4 8 6 2 5 4 2 7 

8 12 162 5 74836 5437 8 13 15 6 3 7 4 8 5 2 6 4 2 7 7 8 2 3 6 2 5 3 7 4 8 6 5 14 1 

783 16 13 5 7486 2542 7 8 12 16 2 5 7 4 8 3 6 5 4 3 7 8 13 15 6 3 7 4 8 5 2 6 4 2 

68 2 73256348 75 14 1 3 8 4 7 3 6 2 4 5 2 8 7 6 15 1 3 8 5 7 3 16 15 4 8 7 2 6 4 2 

384732642 58 7 16 15 5 8 2 7 4 2 5 6 3 4 8 7 3 16 1 5 8 17 13 5 6 4 3 8 7 2 4 6 2 

48 5 714 165 38 72362 6 8 3 17 13 6 4 5 8 2 7 4 2 5 4 8 6 2 7 4 2 3 5 6 8 3 7 15 1 

28 5 2 7 16 15483 7643 2 8 5 2 7 3 4 6 5 3 8 4 7 16 1 4 8 3 5 7 4 3 6 2 5 8 2 7 16 1 

584 17 154638 2 7326 5 8 2 3 7 2 5 3 6 4 8 17 14 6 6 8 5 2 4 7 2 6 5 4 8 3 17 13 

58642 75 24683 17 13 2 8 6 2 17 14 5 6 8 3 4 7 5 3 5 8 14 17 5 6 4 2 8 3 2 7 6 3 

18 153 74635842 762 2 8 12 17 4 6 3 5 8 4 3 7 6 5 18 13 4 7 5 3 6 4 8 2 5 7 2 6 
28 12 17536483 5 746 6 8 14 15 7 6 4 3 8 5 2 3 7 2 2 8 6 2 3 5 7 4 3 6 8 5 4 17 1 

48 5364735 286 2 17 1 2 8 5 2 6 3 7 4 5 3 8 6 4 17 1 18 14 6 3 7 5 4 3 8 6 2 5 7 2 

28 5 2467354836 17 1 3 8 4 5 3 6 7 4 2 5 8 2 6 17 1 18 15 2 6 7 2 4 5 8 3 6 4 7 3 

28423674358 16 175 2 8 12 16 7 3 4 5 8 3 6 4 7 5 3 8 2 5 3 2 7 4 6 5 8 14 17 6 

28 12 15 74638 543 76 3 8 6 2 3 5 2 7 4 6 8 5 14 17 3 8 6 13 15 7 4 6 8 2 5 4 2 7 

58 2462 5 74386 13 17 4 8 5 2 6 4 2 7 5 3 8 6 13 17 5 8 14 16 5 7 4 3 8 2 6 3 2 7 

38 5 2362 7548 16 147 2 8 3 2 4 6 3 7 5 4 8 16 15 7 2 8 12 16 4 7 5 3 8 4 6 3 5 7 

48 15 146 7358 2362 7 2 8 12 15 6 7 3 4 8 5 3 6 4 7 7 3 8 6 2 3 5 2 7 4 6 8 5 14 1 

7386 13 15 7468 2542 7 5 8 2 4 6 2 5 7 4 3 8 6 13 1 7 4 8 5 2 6 4 2 7 5 3 8 6 13 1 

758 14 16 5 7438 2632 7 3 8 5 2 3 6 2 7 5 4 8 16 14 7 2 8 3 2 4 6 3 7 5 4 8 16 15 

728 12 16475384635 7 4 8 15 14 6 7 3 5 8 2 3 6 2 7 2 8 12 15 6 7 3 4 8 5 3 6 4 

5 7842 65 24 7386 13 1 4 7 8 2 5 4 2 6 3 7 5 8 3 16 1 2 7 8 2 3 4 5 6 3 7 4 8 5 16 1 
378 2342 56 748 15 16 6 4 8 5 7 2 4 6 2 5 3 8 7 13 1 2 3 8 2 7 3 6 15 14 8 7 6 5 4 
5 18 172 562 348 7364 4 18 17 4 2 5 6 2 3 8 7 5 3 6 6 18 14 7 3 6 5 4 3 8 2 7 5 2 
62842 7364538 17 15 2 6 8 2 17 14 6 5 3 8 4 7 3 5 3 5 8 6 3 7 15 14 6 8 2 7 4 2 
34863 74 15 168 2 75 2 5 18 13 7 5 6 3 2 4 8 2 7 6 4 3 4 8 5 3 7 4 6 15 18 2 7 6 2 
248 23 74635 18 1765 5 2 8 3 2 7 5 3 6 4 18 17 4 6 2 5 8 2 4 7 3 5 6 4 3 8 17 16 



358 23 72 564 18 1746 3 4 8 5 3 7 4 2 6 5 2 8 17 16 3 18 13 7 5 2 6 4 2 8 5 7 4 6 

628 5247635483 17 1 6 3 8 4 5 3 7 6 4 2 5 8 2 17 1 6 18 15 3 7 6 4 3 5 8 2 4 7 2 
468354736258 2 17 1 2 6 8 2 5 3 7 4 6 3 5 8 4 17 1 3 6 8 13 17 5 6 2 4 8 2 5 7 4 
368 13 17465 2842 75 4 5 8 6 3 4 7 5 3 2 6 8 2 17 1 3 18 13 6 7 2 4 5 2 8 6 4 7 5 

238 2437564 18 15 76 3 18 13 4 7 5 6 2 4 8 2 5 7 6 4 6 8 2 5 4 2 7 6 3 5 8 13 17 

368 13 15 76428 5247 5 2 8 6 2 3 5 7 4 3 6 8 14 17 5 18 13 6 5 7 3 4 2 8 6 2 4 7 

238 2436 754 18 165 7 3 18 13 4 6 7 5 2 4 8 2 6 5 7 7 4 6 8 2 5 4 2 7 6 3 5 8 13 1 

7368 13 15 764285 24 7 5 2 8 6 2 3 5 7 4 3 6 8 14 1 7 5 18 13 6 5 7 3 4 2 8 6 2 4 

72382436 754 18 165 7 3 18 13 4 6 7 5 2 4 8 2 6 5 5 7 4 8 6 2 5 4 2 7 3 6 8 13 1 

4738643 25 7268 15 1 4 7 18 14 6 2 5 7 2 3 8 6 5 3 5 7 2 8 3 2 5 6 3 7 4 18 16 4 

4758 14 165 72382 63 4 7 3 8 5 4 3 6 2 7 5 2 8 16 1 6 2 7 8 2 3 4 6 5 3 7 4 8 15 1 

63 78 13 1645 72842 5 4 2 7 8 2 4 6 15 17 3 8 6 5 3 5 3 7 8 4 3 5 6 2 4 7 2 8 16 1 

62382 7365 14 18 754 6 4 18 17 4 6 2 5 3 2 8 7 3 5 5 6 18 17 5 2 6 4 2 3 8 7 4 3 

62 582 3765 34 18 174 3 5 6 8 3 4 7 5 2 6 4 2 8 17 1 4 2 6 8 2 4 7 5 16 13 8 5 7 3 

p(2, 11) = 17792. The following is a partial list of all its solutions: 

11 6 10 293286375 11 10 94857141 11 3 10 593486574 11 10 96827121 

11 6 10 294286547 11 10 95831713 11 4 10 692482567 11 10 95831713 

11 3 10 593181567 11 10 94862742 11 3 10 493284267 11 10 95861715 

11 4 10 691418567 11 10 95382732 11 5 10 191358637 11 10 94682742 

11 7 10 639483764 11 10 59812152 11 7 10 469384736 11 10 59812152 

11 6 10 759286257 11 10 49831413 11 6 10 749386437 11 10 59812152 

11 2 10 429384736 11 10 59876151 11 6 10 259286457 11 10 49831713 

11 7 10 359438754 11 10 69281216 11 5 10 749358437 11 10 69281216 

11 5 10 269258476 11 10 49387131 11 2 10 529468574 11 10 69387131 

11 2 10 329438674 11 10 59687151 11 5 10 619158467 11 10 49382732 

8 11 72952 10 68754 11 9634 10 131 8 11 27921 10 18576 11 9453 10 643 

8 11 26921 10 18674 11 9534 10 735 8 11 26921 10 18657 11 9345 10 374 

8 11 36923 10 28647 11 9541 10 175 7 11 81913 10 75386 11 9542 10 624 

7 11 81912 10 72586 11 9453 10 643 2 11 82935 10 73685 11 9476 10 141 

5 11 86925 10 27683 11 9437 10 141 2 11 82945 10 67485 11 9637 10 131 

4 11 82942 10 17186 11 9537 10 635 2 11 82941 10 17486 11 9537 10 635 

4 11 86941 10 15687 11 9523 10 273 7 11 38953 10 76458 11 9462 10 121 
7 11 28923 10 76358 11 9465 10 141 7 11 28924 10 75648 11 9536 10 131 

5 11 78935 10 63748 11 9642 10 121 4 11 78942 10 62758 11 9635 10 131 
5 11 68945 10 76438 11 9372 10 121 5 11 28925 10 16178 11 9463 10 743 

74 11 85 10 49715186 11 3 10 92362 57 11 83 10 59372682 11 4 10 96141 

34 11 83 10 49257286 11 5 10 97161 34 11 83 10 49151786 11 5 10 92762 

36 11 73 10 59682752 11 4 10 98141 52 11 72 10 59384736 11 4 10 98161 
24 11 23 10 49381716 11 5 10 98765 52 11 62 10 59486374 11 3 10 98171 
57 11 86 10 52972683 11 4 10 39141 37 11 83 10 62972586 11 4 10 59141 

37 11 83 10 42972486 11 5 10 19165 52 11 82 10 53974386 11 4 10 79161 
52 11 82 10 51914786 11 4 10 39763 64 11 85 10 46915187 11 3 10 29327 
57 11 68 10 54976348 11 3 10 29121 27 11 28 10 53976358 11 4 10 69141 

24 11 28 10 43956378 11 5 10 69171 27 11 25 10 83975346 11 8 10 49161 

25 11 24 10 85941716 11 8 10 39763 74 11 86 10 42792683 11 5 10 31915 

759 11 8 10 357436984 11 10 26121 569 11 8 10 536473984 11 10 27121 

569 11 8 10 526427984 11 10 31713 379 11 3 10 428724956 11 10 81516 

629 11 2 10 468374935 11 10 87151 529 11 2 10 538473964 11 10 87161 
749 11 6 10 457836953 11 10 28121 749 11 6 10 427826935 11 10 38151 



749 11 5 10 437853962 11 10 28161 749 11 2 10 427835963 11 10 58161 

349 11 3 10 451817956 11 10 28726 369 11 3 10 426824975 11 10 18157 

749 11 6 10 417186935 11 10 32852 759 11 4 10 657482962 11 10 31813 

749 11 2 10 427385936 11 10 51816 679 111 10 162782945 11 10 34853 

649 11 3 10 463781915 11 10 72852 529 11 2 10 534783946 11 10 71816 

349 11 3 10 452782956 11 10 71816 569 11 4 10 536483972 11 10 21817 

1517 11 68549 10 76438 11 2392 10 1317 11 38649 10 75468 11 2592 10 

1517 11 28529 10 74638 11 4396 10 6121 11 28649 10 57438 11 5397 10 

1613 11 58369 10 57428 11 2497 10 1314 11 38549 10 67528 11 2697 10 

1317 11 36489 10 74652 11 8295 10 5347 11 35489 10 71612 11 8296 10 

4537 11 43589 10 71612 11 8296 10 6131 11 73689 10 25724 11 8594 10 

2532 11 73589 10 61714 11 8694 10 1413 11 74389 10 62752 11 8695 10 

4131 11 43789 10 25627 11 8596 10 5121 11 25689 10 37463 11 8497 10 

6131 11 73659 10 84752 11 4298 10 2642 11 75469 10 85731 11 1398 10 

1512 11 72569 10 84736 11 4398 10 1413 11 74369 10 85726 11 2598 10 

1514 11 67549 10 86372 11 3298 10 1314 11 36749 10 85627 11 2598 10 

p(2, 12) = 108144. The following is a partial list of all its solutions: 

12 10 11 645978465 10 12 11 798312132 12 10 11 645978465 10 12 11 798231213 

12 10 11 564978546 10 12 11 798312132 12 10 11 564978546 10 12 11 798231213 

12 10 11 345938475 10 12 11 698712162 12 10 11 641918467 10 12 11 598372532 

12 10 11 623928367 10 12 11 598471514 12 10 11 635973865 10 12 11 794812142 

12 10 11 631913867 10 12 11 594872542 12 10 11 451914857 10 12 11 693872362 

12 10 11 645897465 10 12 11 879312132 12 10 11 645897465 10 12 11 879231213 

12 10 11 564897546 10 12 11 879312132 12 10 11 564897546 10 12 11 879231213 

12 10 11 562892576 10 12 11 849731413 12 10 11 463894376 10 12 11 859712152 

12 10 11 534893547 10 12 11 869271216 12 10 11 453894357 10 12 11 869271216 

12 10 11 264297846 10 12 11 579831513 12 10 11 234293847 10 12 11 569871516 

5 12 86 10 75 11 926827 12 10 349 11 3141 5 12 86 10 35 11 936872 12 10 249 11 7141 

4 12 86 10 42 11 926873 12 10 539 11 7151 2 12 82 10 36 11 935876 12 10 549 11 7141 

4 12 82 10 42 11 936873 12 10 569 11 7151 4 12 86 10 42 11 926837 12 10 359 11 1715 

4 12 78 10 46 11 917186 12 10 539 11 2352 1 12 18 10 53 11 963587 12 10 649 11 2742 

4 12 38 10 43 11 916187 12 10 569 11 2752 1 12 18 10 34 11 936487 12 10 569 11 2752 
7 12 81 10 16 11 729826 12 10 534 11 9354 7 12 81 10 16 11 729826 12 10 453 11 9435 
7 12 81 10 15 11 739853 12 10 642 11 9246 2 12 82 10 36 11 739856 12 10 745 11 9141 

5 12 84 10 65 11 479862 12 10 273 11 9131 2 12 82 10 31 11 139857 12 10 645 11 9746 
7 12 28 10 26 11 719186 12 10 534 11 9354 7 12 28 10 26 11 719186 12 10 453 11 9435 
5 12 28 10 25 11 739683 12 10 746 11 9141 1 12 18 10 24 11 269487 12 10 653 11 9735 

52 12 72 10 5938 11 7364 12 10 98461 HI 31 12 13 10 5948 11 7546 12 10 98726 11 2 

52 12 42 10 5948 11 1716 12 10 98376 11 3 51 12 16 10 5938 11 6374 12 10 98427 11 2 

31 12 13 10 4958 11 4675 12 10 98627 11 2 52 12 72 10 5489 11 7463 12 10 83961 HI 

25 12 27 10 4589 11 4763 12 10 83961 HI 51 12 17 10 5389 11 3746 12 10 84926 11 2 

24 12 26 10 4589 11 6753 12 10 83971 HI 52 12 32 10 5389 11 1716 12 10 84976 11 4 
35 12 23 10 2589 11 1716 12 10 84976 11 4 51 12 16 10 5489 11 6473 12 10 83927 11 2 
31 12 13 10 4689 11 4576 12 10 85927 11 2 61 12 17 10 2682 11 9745 12 10 84359 11 3 

25 12 27 10 6584 11 9764 12 10 81319 11 3 31 12 13 10 2682 11 9756 12 10 84579 11 4 
71 12 12 10 6278 11 9465 12 10 48359 11 3 51 12 17 10 5648 11 9746 12 10 28329 11 3 
61 12 13 10 7638 11 9457 12 10 48529 11 2 27 12 268 10 497 11 6458 12 3 10 9531 111 

10 53 12 9635 11 82 10 6297 12 481 11 147 10 73 12 9635 11 78 10 6592 12 428 11 141 

10 46 12 9141 11 68 10 2792 12 538 11 735 10 72 12 9235 11 73 10 8596 12 141 11 864 



10 57 12 9365 11 37 10 8691 12 142 11 824 
10 56 12 9735 11 63 10 8791 12 142 11 824 
10 73 12 9632 11 72 10 6895 12 141 11 584 
10 73 12 9131 11 74 10 6894 12 526 11 285 
10 53 12 9435 11 74 10 6892 12 726 11 181 
10 23 12 2934 11 86 10 4579 12 685 11 171 
10 26 12 2975 11 68 10 4579 12 438 11 131 
10 41 12 1946 11 28 10 2769 12 538 11 735 

7 11 35 12 93875 10 26 11 298 12 461 10 14 
111 14 12 97348 10 36 11 795 12 862 10 52 
2 11 32 12 93458 10 74 11 596 12 871 10 16 
7 11 63 12 95376 10 85 11 191 12 428 10 24 
5 11 63 12 95376 10 81 11 197 12 428 10 24 
7 11 45 12 89475 10 62 11 829 12 631 10 13 
111 15 12 89465 10 74 11 869 12 372 10 32 
4 11 57 12 49658 10 72 11 629 12 831 10 13 
4 11 53 12 49358 10 71 11 169 12 872 10 62 
111 14 12 69348 10 36 11 579 12 825 10 27 

74191 12 487 10 11 5296285 12 3 10 6 11 3 
75191 12 457 10 11 4892362 12 3 10 8 11 6 
56191 12 576 10 11 4892742 12 3 10 8 11 3 
71419 12 647 10 11 3869325 12 2 10 8 11 5 
56479 12 546 10 11 7829121 12 3 10 8 11 3 
72482 12 947 10 11 1816395 12 3 10 6 11 5 
72382 12 397 10 11 1814569 12 4 10 5 11 6 
74181 12 467 10 11 9826325 12 3 10 9 11 5 
72382 12 357 10 11 9854161 12 4 10 9 11 6 
71418 12 547 10 11 9582362 12 3 10 9 11 6 



10 37 12 9325 11 27 10 8596 12 141 11 864 
10 42 12 9241 11 16 10 8597 12 635 11 837 
10 74 12 9634 11 73 10 6892 12 521 11 185 
10 47 12 9641 11 17 10 6893 12 523 11 285 
10 34 12 9324 11 26 10 5897 12 651 11 187 
10 46 12 7945 11 68 10 7529 12 238 11 131 
10 46 12 2942 11 68 10 1719 12 538 11 735 
10 46 12 2942 11 68 10 5379 12 358 11 171 

5 11 64 12 95846 10 71 11 198 12 372 10 32 

6 11 34 12 93648 10 71 11 195 12 872 10 52 
111 13 12 94358 10 47 11 596 12 827 10 26 
6 11 35 12 93675 10 81 11 197 12 428 10 24 
2 11 42 12 91416 10 85 11 796 12 538 10 73 
6 11 57 12 89652 10 72 11 839 12 431 10 14 
111 15 12 89365 10 37 11 869 12 427 10 24 
111 17 12 29428 10 74 11 569 12 835 10 63 
2 11 52 12 69358 10 36 11 479 12 841 10 17 
4 11 53 12 49358 10 26 11 279 12 861 10 17 

74191 12 467 10 11 3896325 12 2 10 8 11 5 
62592 12 765 10 11 4897141 12 3 10 8 11 3 
64191 12 467 10 11 2892375 12 3 10 8 11 5 
64579 12 465 10 11 7829121 12 3 10 8 11 3 
72482 12 947 10 11 5816195 12 3 10 6 11 3 
71418 12 947 10 11 5286295 12 3 10 6 11 3 
72482 12 647 10 11 9861315 12 3 10 9 11 5 
74181 12 457 10 11 9852362 12 3 10 9 11 6 
62382 12 367 10 11 9814175 12 4 10 9 11 5 
61318 12 367 10 11 9284275 12 4 10 9 11 5 



p{2, 15) = 39809640. The following is a partial list of all its solutions: 

15 13 14 8 5 12 7 11 4 10 5 9 8 4 7 13 15 14 12 11 10 9 6 3 1 2 1 3 2 6 
15 13 14 8 5 12 7 11 4 10 5 9 8 4 7 13 15 14 12 11 10 9 6 2 3 1 2 1 3 6 
15 13 14 6 8 12 7 11 3 10 6 9 3 8 7 13 15 14 12 11 10 9 5 2 4 1 2 1 5 4 
15 13 14 6 8 12 7 11 3 10 6 9 3 8 7 13 15 14 12 11 10 9 4 5 1 2 1 4 2 5 
15 13 14 7 8 12 3 11 5 10 3 7 9 8 5 13 15 14 12 11 10 6 9 2 4 1 2 1 6 4 
15 13 14 6 8 12 7 11 2 10 6 2 9 8 7 13 15 14 12 11 10 5 9 4 1 3 1 5 4 3 
15 13 14 6 8 12 7 11 2 10 6 2 9 8 7 13 15 14 12 11 10 4 9 5 3 1 4 1 3 5 
15 13 14 6 8 12 4 11 5 10 6 4 9 8 5 13 15 14 12 11 10 7 9 3 1 2 1 3 2 7 
15 13 14 6 8 12 4 11 5 10 6 4 9 8 5 13 15 14 12 11 10 7 9 2 3 1 2 1 3 7 
15 13 14 8 6 12 7 11 1 10 1 6 8 9 7 13 15 14 12 11 10 5 3 9 4 2 3 5 2 4 

9 15 8 1 14 1 11 6 13 5 9 8 12 10 6 5 4 15 11 14 7 4 13 3 10 12 2 3 7 2 
9 15 4 7 14 8 11 4 13 5 9 7 12 10 8 5 3 15 11 14 3 6 13 2 10 12 2 1 6 1 
9 15 6 3 14 8 11 3 13 6 9 4 12 10 8 5 4 15 11 14 7 5 13 2 10 12 2 1 7 1 
9 15 4 1 14 1 11 4 13 6 9 3 12 10 8 3 6 15 11 14 7 5 13 8 10 12 2 5 7 2 
9 15 2 3 14 2 11 3 13 5 9 4 12 10 8 5 4 15 11 14 6 7 13 8 10 12 1 6 1 7 
9 15 2 7 14 2 11 6 13 5 9 7 12 10 6 5 4 15 11 14 8 4 13 3 10 12 1 3 1 8 
9 15 2 5 14 2 11 7 13 5 9 4 12 10 6 7 4 15 11 14 8 6 13 3 10 12 1 3 1 8 
8 15 7 3 14 9 11 3 13 8 7 2 12 10 2 9 4 15 11 14 6 4 13 5 10 12 1 6 1 5 
8 15 7 3 14 9 11 3 13 8 7 4 12 10 5 9 4 15 11 14 5 6 13 2 10 12 2 1 6 1 
6 15 8 5 14 9 11 6 13 5 3 8 12 10 3 9 4 15 11 14 7 4 13 2 10 12 2 1 7 1 



9 7 15 13 10 5 6 8 12 7 9 5 14 6 11 10 8 13 15 3 1 12 1 3 4 2 11 14 2 4 


9 4 15 13 10 7 4 8 12 1 9 1 14 7 11 10 8 13 15 5 2 12 6 2 3 5 11 14 3 6 


9 3 15 13 10 3 2 8 12 2 9 7 14 6 11 10 8 13 15 7 6 12 5 1 4 1 11 14 5 4 


9 4 15 13 10 3 4 8 12 3 9 7 14 6 11 10 8 13 15 7 6 12 1 5 1 2 11 14 2 5 


9 3 15 13 10 3 6 8 12 1 9 1 14 6 11 10 8 13 15 4 7 12 2 5 4 2 11 14 7 5 


9 7 15 13 10 1 6 1 12 7 9 8 14 6 11 10 5 13 15 3 8 12 5 3 4 2 11 14 2 4 


9 4 15 13 10 1 4 1 12 6 9 7 14 8 11 10 6 13 15 7 3 12 8 5 3 2 11 14 2 5 


9 7 15 13 10 1 4 1 12 7 9 4 14 6 11 10 8 13 15 2 6 12 2 5 3 8 11 14 3 5 


9 7 15 13 10 1 4 1 12 7 9 4 14 5 11 10 8 13 15 5 2 12 6 2 3 8 11 14 3 6 


9 3 15 13 10 3 6 1 12 1 9 7 14 6 11 10 8 13 15 7 2 12 5 2 4 8 11 14 5 4 


7 2 9 15 2 8 14 10 7 12 5 11 9 13 8 4 5 6 10 15 4 14 12 11 6 3 1 13 1 3 


4 2 9 15 2 4 14 10 7 12 6 11 9 13 5 8 7 6 10 15 5 14 12 11 8 3 1 13 1 3 


1 3 1 15 9 3 14 10 6 12 5 11 7 13 9 6 5 8 10 15 7 14 12 11 4 2 8 13 2 4 


1 3 1 15 5 3 14 10 6 12 5 11 4 13 9 6 8 4 10 15 7 14 12 11 9 8 2 13 7 2 


4 6 1 15 1 4 14 10 6 12 5 11 2 13 9 2 5 8 10 15 7 14 12 11 9 3 8 13 7 3 


4 8 1 15 1 4 14 10 5 12 8 11 3 13 5 9 3 6 10 15 7 14 12 11 6 9 2 13 7 2 


3 6 2 15 3 2 14 10 6 12 5 11 1 13 1 9 5 8 10 15 7 14 12 11 4 9 8 13 7 4 


4 2 7 15 2 4 14 10 5 12 7 11 3 13 5 9 3 6 10 15 8 14 12 11 6 9 1 13 1 8 


4 8 1 15 1 4 14 10 5 12 8 11 2 13 5 2 9 6 10 15 7 14 12 11 6 3 9 13 7 3 


4 2 5 15 2 4 14 10 5 12 6 11 1 13 1 8 9 6 10 15 7 14 12 11 8 3 9 13 7 3 


8 9 3 14 15 11 3 7 12 8 13 9 6 2 10 7 2 11 14 6 15 12 4 5 13 10 1 4 1 5 


8 9 3 14 15 11 3 4 12 8 13 9 4 2 10 7 2 11 14 6 15 12 5 7 13 10 6 1 5 1 


8 9 3 14 15 11 3 4 12 8 13 9 4 2 10 6 2 11 14 7 15 12 6 5 13 10 1 7 1 5 


8 9 3 14 15 11 3 4 12 8 13 9 4 1 10 1 6 11 14 7 15 12 5 6 13 10 2 7 5 2 



1 9 1 14 15 11 8 4 12 3 13 9 4 3 10 8 6 11 14 7 15 12 5 6 13 10 2 7 5 2 

1 9 1 14 15 11 5 8 12 3 13 9 5 3 10 6 8 11 14 7 15 12 6 4 13 10 2 7 4 2 

1 9 1 14 15 11 5 7 12 3 13 9 5 3 10 7 6 11 14 8 15 12 4 6 13 10 2 4 8 2 

5 9 6 14 15 11 5 4 12 6 13 9 4 2 10 7 2 11 14 8 15 12 3 7 13 10 3 1 8 1 
8 4 9 14 15 11 4 3 12 8 13 3 9 2 10 7 2 11 14 6 15 12 5 7 13 10 6 1 5 1 
8 4 9 14 15 11 4 3 12 8 13 3 9 2 10 6 2 11 14 7 15 12 6 5 13 10 1 7 1 5 

10 12 3 6 11 9 8 13 1 14 1 10 7 4 12 15 11 5 4 2 7 13 2 5 
10 12 5 6 11 9 8 13 5 14 6 10 7 3 12 15 11 3 4 2 7 13 2 4 
10 12 4 6 11 9 7 13 8 14 2 10 5 2 12 15 11 8 5 3 1 13 1 3 
10 12 4 6 11 9 7 13 8 14 1 10 1 5 12 15 11 8 3 5 2 13 3 2 
10 12 4 6 11 9 7 13 1 14 1 10 5 8 12 15 11 2 5 3 2 13 8 3 
10 12 5 8 11 7 9 13 5 14 6 10 8 4 12 15 11 6 4 3 1 13 1 3 
10 12 4 7 11 6 9 13 8 14 2 10 5 2 12 15 11 8 5 3 1 13 1 3 
10 12 4 7 11 6 9 13 8 14 1 10 1 5 12 15 11 8 3 5 2 13 3 2 
10 12 6 4 11 7 9 13 8 14 2 10 5 2 12 15 11 8 5 3 1 13 1 3 
10 12 6 4 11 7 9 13 8 14 1 10 1 5 12 15 11 8 3 5 2 13 3 2 

3 1 4 1 3 5 15 4 7 9 10 5 11 13 14 12 7 8 6 9 2 10 15 2 11 6 8 
8 5 2 4 6 2 15 5 4 8 10 6 11 13 14 12 9 7 1 3 1 10 15 3 11 7 9 
7 5 8 1 4 1 15 5 7 4 10 8 11 13 14 12 9 2 6 3 2 10 15 3 11 6 9 

6 7 8 1 3 1 15 6 3 7 10 8 11 13 14 12 9 2 4 5 2 10 15 4 11 5 9 

4 6 8 5 2 4 15 2 6 5 10 8 11 13 14 12 9 7 1 3 1 10 15 3 11 7 9 
4 7 1 3 1 4 15 3 8 7 10 6 11 13 14 12 9 8 6 5 2 10 15 2 11 5 9 

3 7 4 1 3 1 15 4 8 7 10 6 11 13 14 12 9 8 6 5 2 10 15 2 11 5 9 
6 1 2 1 3 2 15 6 3 8 10 7 11 13 14 12 9 5 8 7 4 10 15 5 11 4 9 
6 1 2 1 3 2 15 6 3 7 10 8 11 13 14 12 9 7 4 5 8 10 15 4 11 5 9 

4 1 5 1 2 4 15 2 5 7 10 8 11 13 14 12 9 7 6 3 8 10 15 3 11 6 9 



14 9 6 8 3 15 


14 9 1 8 1 15 


14 9 6 4 7 15 


14 9 6 4 7 15 


14 9 6 4 7 15 


14 2 9 7 2 15 


14 7 9 4 6 15 


14 7 9 4 6 15 


14 6 9 7 4 15 


14 6 9 7 4 15 



13 12 14 
13 12 14 
13 12 14 
13 12 14 
13 12 14 
13 12 14 
13 12 14 
13 12 14 
13 12 14 
13 12 14 



p(2, 16) = 326721800. The following is a partial list of all its solutions: 

16 14 15 9 7 13 3 12 6 11 3 10 7 9 8 6 14 16 15 13 12 11 10 8 5 2 4 1 2 1 5 4 
16 14 15 9 7 13 3 12 6 11 3 10 7 9 8 6 14 16 15 13 12 11 10 8 4 5 1 2 1 4 2 5 
16 14 15 9 7 13 3 12 5 11 3 10 7 9 5 8 14 16 15 13 12 11 10 6 8 2 4 1 2 1 6 4 
16 14 15 9 5 13 7 12 3 11 5 10 3 9 7 8 14 16 15 13 12 11 10 6 8 2 4 1 2 1 6 4 
16 14 15 6 9 13 5 12 4 11 6 10 5 4 9 8 14 16 15 13 12 11 10 7 8 3 1 2 1 3 2 7 
16 14 15 6 9 13 5 12 4 11 6 10 5 4 9 8 14 16 15 13 12 11 10 7 8 2 3 1 2 1 3 7 
16 14 15 8 5 13 7 12 6 11 5 10 8 9 7 6 14 16 15 13 12 11 10 9 4 1 3 1 2 4 3 2 
16 14 15 8 5 13 7 12 6 11 5 10 8 9 7 6 14 16 15 13 12 11 10 9 2 3 4 2 1 3 1 4 
16 14 15 6 7 13 8 12 5 11 6 10 7 9 5 8 14 16 15 13 12 11 10 9 4 1 3 1 2 4 3 2 
16 14 15 6 7 13 8 12 5 11 6 10 7 9 5 8 14 16 15 13 12 11 10 9 2 3 4 2 1 3 1 4 

10 16 5 12 9 11 15 1 5 1 8 10 14 7 9 13 12 11 16 8 3 7 15 6 3 2 4 14 2 13 6 4 
10 16 6 12 9 11 15 5 1 6 1 10 14 5 9 13 12 11 16 8 4 2 15 7 2 4 3 14 8 13 3 7 
10 16 7 12 9 11 15 1 4 1 7 10 14 4 9 13 12 11 16 6 2 8 15 2 3 5 6 14 3 13 8 5 
10 16 7 12 9 11 15 1 4 1 7 10 14 4 9 13 12 11 16 3 5 8 15 3 6 2 5 14 2 13 8 6 
10 16 6 12 9 11 15 2 4 6 2 10 14 4 9 13 12 11 16 3 7 8 15 3 1 5 1 14 7 13 8 5 
10 16 4 12 9 11 15 4 1 3 1 10 14 3 9 13 12 11 16 5 7 8 15 2 6 5 2 14 7 13 8 6 
10 16 6 12 9 11 15 2 4 6 2 10 14 4 9 13 12 11 16 5 3 8 15 7 3 5 1 14 1 13 8 7 
10 16 5 12 9 11 15 1 5 1 2 10 14 2 9 13 12 11 16 6 4 8 15 7 3 4 6 14 3 13 8 7 
10 16 5 12 8 11 15 2 5 9 2 10 14 8 6 13 12 11 16 9 3 6 15 7 3 4 1 14 1 13 4 7 
10 16 7 12 2 11 15 2 4 9 7 10 14 4 8 13 12 11 16 9 5 3 15 8 6 3 5 14 1 13 1 6 

10 8 16 4 11 14 5 9 4 13 8 10 5 15 7 12 11 9 2 16 14 2 7 13 6 1 3 1 12 15 3 6 

10 8 16 2 11 14 2 9 3 13 8 10 3 15 6 12 11 9 5 16 14 6 7 13 5 1 4 1 12 15 7 4 

10 6 16 8 11 14 3 9 6 13 3 10 8 15 7 12 11 9 2 16 14 2 7 13 5 1 4 1 12 15 5 4 

10 4 16 8 11 14 4 9 1 13 1 10 8 15 6 12 11 9 7 16 14 6 2 13 5 2 7 3 12 15 5 3 

10 6 16 2 11 14 2 9 6 13 3 10 8 15 3 12 11 9 5 16 14 8 7 13 5 1 4 1 12 15 7 4 

10 1 16 1 11 14 3 9 5 13 3 10 8 15 5 12 11 9 6 16 14 8 7 13 2 6 4 2 12 15 7 4 

10 6 16 2 11 14 2 9 6 13 1 10 1 15 7 12 11 9 8 16 14 3 7 13 5 3 4 8 12 15 5 4 

10 8 16 3 11 14 5 3 9 13 8 10 5 15 6 12 11 7 9 16 14 6 1 13 1 7 4 2 12 15 2 4 

10 8 16 3 11 14 5 3 9 13 8 10 5 15 2 12 11 2 9 16 14 4 7 13 6 1 4 1 12 15 7 6 

10 5 16 8 11 14 7 5 9 13 6 10 8 15 7 12 11 6 9 16 14 3 1 13 1 3 4 2 12 15 2 4 

9 11 6 16 2 10 5 2 15 6 9 13 5 11 14 12 10 8 4 1 16 1 7 4 15 13 8 3 12 14 7 3 
9 11 6 16 2 10 5 2 15 6 9 13 5 11 14 12 10 4 8 1 16 1 4 7 15 13 3 8 12 14 3 7 
9 11 6 16 1 10 1 4 15 6 9 13 4 11 14 12 10 5 7 2 16 8 2 5 15 13 7 3 12 14 8 3 
9 11 6 16 1 10 1 4 15 6 9 13 4 11 14 12 10 5 2 7 16 2 8 5 15 13 3 7 12 14 3 8 
5 11 9 16 2 10 5 2 15 8 6 13 9 11 14 12 10 6 8 1 16 1 7 3 15 13 4 3 12 14 7 4 

5 11 9 16 2 10 5 2 15 8 6 13 9 11 14 12 10 6 8 1 16 1 4 7 15 13 3 4 12 14 3 7 

6 11 9 16 5 10 2 6 15 2 5 13 9 11 14 12 10 8 4 1 16 1 7 4 15 13 8 3 12 14 7 3 
6 11 9 16 5 10 2 6 15 2 5 13 9 11 14 12 10 4 8 1 16 1 4 7 15 13 3 8 12 14 3 7 
6 11 9 16 4 10 3 6 15 4 3 13 9 11 14 12 10 5 7 1 16 1 8 5 15 13 7 2 12 14 2 8 
8 11 7 16 1 10 1 9 15 8 7 13 5 11 14 12 10 9 5 2 16 4 2 6 15 13 4 3 12 14 6 3 

14 10 3 9 16 13 3 1 8 1 15 6 10 9 12 14 11 8 6 13 2 16 7 2 4 5 15 12 11 4 7 5 
14 10 4 9 16 13 2 4 8 2 15 6 10 9 12 14 11 8 6 13 1 16 1 7 5 3 15 12 11 3 5 7 
14 10 4 9 16 13 1 4 1 8 15 5 10 9 12 14 11 5 8 13 2 16 7 2 6 3 15 12 11 3 7 6 
14 10 3 9 16 13 3 1 2 1 15 2 10 9 12 14 11 6 4 13 8 16 7 4 6 5 15 12 11 8 7 5 
14 10 3 9 16 13 3 1 2 1 15 2 10 9 12 14 11 4 6 13 8 16 4 7 5 6 15 12 11 8 5 7 
14 10 4 9 16 13 1 4 1 7 15 6 10 9 12 14 11 7 6 13 2 16 8 2 5 3 15 12 11 3 5 8 
14 10 5 9 16 13 2 3 5 2 15 3 10 9 12 14 11 7 1 13 1 16 8 6 4 7 15 12 11 4 6 8 
14 10 8 5 16 13 1 9 1 5 15 8 10 4 12 14 11 9 4 13 2 16 7 2 6 3 15 12 11 3 7 6 
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14 10 5 2 16 13 2 9 5 8 15 1 10 1 12 14 11 9 8 13 3 16 6 7 3 4 15 12 11 6 4 7 
14 10 3 5 16 13 3 9 2 5 15 2 10 4 12 14 11 9 4 13 8 16 7 1 6 1 15 12 11 8 7 6 

12 9 6 15 10 16 3 8 14 6 3 9 11 12 13 10 8 2 7 15 2 5 16 14 11 4 7 5 13 1 4 1 
12 9 4 15 10 16 3 4 14 6 3 9 11 12 13 10 6 8 1 15 1 7 16 14 11 5 8 2 13 7 2 5 
12 9 3 15 10 16 3 1 14 1 6 9 11 12 13 10 4 6 7 15 8 4 16 14 11 5 7 2 13 8 2 5 
12 9 4 15 10 16 3 4 14 7 3 9 11 12 13 10 1 7 1 15 6 8 16 14 11 5 2 6 13 2 8 5 
12 9 4 15 10 16 3 4 14 6 3 9 11 12 13 10 6 2 7 15 2 8 16 14 11 5 7 1 13 1 8 5 
12 9 4 15 10 16 2 4 14 2 6 9 11 12 13 10 3 6 7 15 3 8 16 14 11 5 7 1 13 1 8 5 
12 8 4 15 10 16 9 4 14 7 8 6 11 12 13 10 9 7 6 15 5 3 16 14 11 3 5 2 13 1 2 1 
12 8 6 15 10 16 9 3 14 6 8 3 11 12 13 10 9 2 7 15 2 5 16 14 11 4 7 5 13 1 4 1 
12 7 4 15 10 16 9 4 14 7 6 8 11 12 13 10 9 6 2 15 8 2 16 14 11 5 3 1 13 1 3 5 
12 5 7 15 10 16 9 5 14 1 7 1 11 12 13 10 9 3 6 15 8 3 16 14 11 6 4 2 13 8 2 4 

10 8 9 4 12 1 16 1 4 14 8 10 9 15 11 6 13 12 2 5 7 2 6 16 14 5 11 3 7 15 13 3 
10 8 9 4 12 1 16 1 4 14 8 10 9 15 11 5 13 12 6 2 7 5 2 16 14 6 11 3 7 15 13 3 
10 6 9 1 12 1 16 7 6 14 8 10 9 15 11 7 13 12 3 8 4 5 3 16 14 4 11 5 2 15 13 2 
10 6 9 1 12 1 16 7 6 14 8 10 9 15 11 7 13 12 2 8 4 2 5 16 14 4 11 3 5 15 13 3 
10 3 9 4 12 3 16 7 4 14 8 10 9 15 11 7 13 12 6 8 1 5 1 16 14 6 11 5 2 15 13 2 
10 3 9 4 12 3 16 2 4 14 2 10 9 15 11 6 13 12 8 1 7 1 6 16 14 5 11 8 7 15 13 5 
10 6 9 3 12 4 16 3 6 14 4 10 9 15 11 5 13 12 1 7 1 5 8 16 14 2 11 7 2 15 13 8 
10 8 5 3 12 9 16 3 5 14 8 10 7 15 11 9 13 12 6 1 7 1 4 16 14 6 11 4 2 15 13 2 
10 6 7 3 12 9 16 3 6 14 7 10 8 15 11 9 13 12 1 5 1 8 4 16 14 5 11 4 2 15 13 2 
10 5 7 4 12 9 16 5 4 14 7 10 6 15 11 9 13 12 8 6 1 3 1 16 14 3 11 8 2 15 13 2 

9 7 5 1 6 1 10 16 5 7 9 6 13 14 15 11 12 10 2 3 4 2 8 3 16 4 13 11 14 12 15 8 
9 3 5 7 4 3 10 16 5 4 9 7 13 14 15 11 12 10 6 1 2 1 8 2 16 6 13 11 14 12 15 8 
9 7 3 1 6 1 3 16 10 7 9 6 13 14 15 11 12 5 2 10 4 2 8 5 16 4 13 11 14 12 15 8 
9 3 6 7 1 3 1 16 10 6 9 7 13 14 15 11 12 5 2 10 4 2 8 5 16 4 13 11 14 12 15 8 
9 6 2 7 1 2 1 16 6 10 9 7 13 14 15 11 12 3 4 5 10 3 8 4 16 5 13 11 14 12 15 8 
9 4 2 7 3 2 4 16 3 10 9 7 13 14 15 11 12 5 6 1 10 1 8 5 16 6 13 11 14 12 15 8 
9 4 5 1 6 1 4 16 5 10 9 6 13 14 15 11 12 7 2 3 10 2 8 3 16 7 13 11 14 12 15 8 
9 3 5 2 6 3 2 16 5 10 9 6 13 14 15 11 12 7 4 1 10 1 8 4 16 7 13 11 14 12 15 8 
9 2 3 4 2 10 3 16 4 7 9 11 12 14 15 13 10 7 1 6 1 5 8 11 16 12 6 5 14 13 15 8 
9 3 1 4 1 3 10 16 4 6 9 11 12 14 15 13 6 10 2 7 5 2 8 11 16 12 5 7 14 13 15 8 

p(3, 9) = 3. The following is a complete list of all its solutions: 

191618257269258476354938743 
191218246279458634753968357 
347936483574692582762519181 

p(3, 9) = 5. The following is a complete list of all its solutions: 

1 10 1617935863 10 7539684572 10 429824 
1 10 1214297248 10 5647935863 10 753968 
4 10 1714189347 10 3568397526 10 285296 
81 10 1319638473 10 6495874625 10 29725 
131 10 1349638457 10 6495827625 10 2987 

p{3, 17) = 13440. The following is a partial list of all its solutions: 

17 15 3 169103 1 1213 1 13 149 61015 17 5 1612 6119 5 13 101467 5 815 1211 17 1674 13 8 214 427112 48 
17 9 11 1623 152 10 329 143 11 12 7 13 17 10 16 9 15578 11 14 125 10 13 7 68 5 17 16 15 46 12 1484 13 16 14 1 
17 11 1416 4 10 1 15 14 19 611413 1014 17616 9 12158 116 10 5 13 79 1485 12 17 16 7 15538 1323 7212 32 
17 14 916 2 8 10 215 1127 912 813 141017 7161198 15 412 71013 414 5 116417 16 5 12156 3 135 13 1613 
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17413 162 842 15324 14 386 13 3 17 11 16 126 8 1595 14 10613 1157 129 17 165 1015 7 1411 19 1 1217 10 
17 13 3 16453 11 15435 9 144 13 65 17 11 16 1296 15 7 8 10 14 13 6 1197 128 17 16 102 15 72 1482 1 12 1 101 
17 7 9 16 2 84215724913814471711 161298 1535 13 103 141153 12617165 1015 13611 1 141 121610 
1749 16 2 3 4215 3 2 49 3 13 14105 17 11 16 12 9 5 15 6 8 10 13 5 141167 128 17 16 10 615 7 13 118 141 12 17 1 
17 144 1682342 15 3 2483 5 14 12 17 13 165 8 107 15 115 69 12 147 13 106 17 16 1197 15 6 12 1 10 1 13 19 11 
174 14165 647 12 15 5 46 813 7 5 14 17 61612 87 10 15 112 13 92 8 1421210 1716 119 3 15 13 13 1 10 13 911 

417 1289416 1 13 1418 159 12147 11 175 8 13 1697 5 10 12 15 11 145763 13 17 103 166113 215 1426 102 
617 85 3 12 1663 5 118 3 15 659 1412 17 8 13 11 162792 1015 2 12 147 11 13 9 17410167 141 15 1 14413 10 

9 17 5 13 101 1615 194 12 15 5 10 413 14 17 94 11 16 2 121027 152 13 8 14 1167 17 12 3 16 8 63 7 15 113 1468 

10 17 6 1329 1625 6210 11 15 5 96 13 14 17 5 1210 16119 17 1 15 1 13 8 14 127 11 1734 168 3 74153 1214 48 
417 118 12 4 16161418 15 11610 12 13 17 14861692 11 10 215 12213 79 14 5 17 103 1675 39 15 13 3 57 14 
13 17 1013 1 1613 12 943 1013 15 411 14 1794 12 161067 8 13 119 15 6147 12 8 17 5 6 16117 25 8 215 1425 

11 178 105 3 169 12 3 58 113 10 15 5 9 14 178 12 13 1611 1029 627 15 2 14 126 13 17 74 16161417 15 14413 

12 17 2 3 421632453 11 124145 156171395 16116127 108149615 137 11 17810169171 1418 13 15 10 

13 178 113 1 1613 1 1083 1213 11 14 15 5 17 8 106 1659 1211 1365 14 1015 796 17412 1627429 142 4 157 
10 17 4 119 3 164 12 3 7 104 3 9 11 13 15 7 17 1412 10169 27 112 8 13 26 15 12 145 178 6 1615 1 13 16 8 5 15 14 

21217 25 15 21 1015 1 16 1412 95 13 3 1017 15 38 119 3 121416 10 138 67 9 11 15 17 46 8 7 14 413 16 61147 
8 217 10 215 121 8 15 1613 10 14 9 5 811 17 15 125 3 10 913 3 1614 113 67 12 915 17 4613 7 114 1416 6 12 47 

2 6 17 213 10 21564119161446108 13417911 15 1278 1014 1659137 1185 1217 15375 143 1 1613 1 12 

3 417 5 3 13 415 3 5 10 416 1415 161 13 17 1012 15 6117 8 14169 6 1013 7 12 8 11 17 15 927 14 2 8 16 2 12 119 
13 9 17 58 101 15 15 19 16 8 13 5 10 1412 617 9 8 15 1146 1013 164 1214 674 11217 15 23 7 2 123 16 14113 7 
6 1 17 1 12 196 15 8 103 16 1463 9 12 83 17 10 13 11 15 5 98 14 16 125 10 74 11 13 5 174 15 72 1442 16 1127 13 
10717 15 1 12 1 15 7 5 1016913 145 7 812 17 410915 114 813 16144 12 96 3 811 17 3 15 613 3 2 1416 26112 
121 17 121 10215 62916123146 1031317 9 3 61511 12710 16149 8 13 47 5 11 174 15 8 5 74 14 1613 5118 
10717 1 11 13 1 15 7 3 1016 12 3 14 117 8 517 13 10915 5 12 811 16 14 5496 13 84 17 1215 6492 141626 13 2 
2 12 17 25 9 211 15 15 1 16 1 12 9514 4 11 17 13 10 415 97 12 416 811 1410713 6 3 17 815 3 7 6103 1614 8 13 6 

137 1 17 1 14 18 47 16 10 114 13 15 874 12 14 17 10 2 1182 16 13 29 15 12 10 6 14 115 3 17 963 5 16 12 3 15 6 59 
13 1 17 1391423 1621052159121358171410115916681215 13710611 148 174761216413 15 1174 
845 17 116 4 1458 16 4 6 105 15 1178613 17 14 12 10 72161129 1527 13 1012143 179 13 1 1613 15 13 129 
13 10 2 17 14263 27 16 3 10 6133 15 7 11 14 6 17 8 10 12 7 9 16 13 5 118 15 4 145 912 4178 5 11416 19 1 15 1 12 
1145 17 14 9 410 5 13 16 411 85 9 15 1210 14 7 178 13 1196167 1012 8 156 14 2 713 217623 12 16 13 1 15 13 

12 10 8 17 1417 19 1 16 8 1012 7 13 15 69 14 8 177 10 6 11 12169 13 2 6152 145 2 113 17 453 13 164 3 5 15 114 
1234 17 143 8493 1624 1228 1529 14 10 17 13 5 8 11 12 1695 7 10 15 6 145 13 117 176 1 10 1 16 176 15 11 13 

13 7 9 17 1 14 13 17 163 95 13 3 15 7 115 1417 9 10125 616 13 8 11415 6 10144 12 8 17 64 11216102 8 15 212 
13 5 9 17 1 14 15 17 163 95 13 3 15 7 113 1417 9 10127616 13 8 11415 6 10144 12 8 17 64 11216102 8 15 212 
859 17 1 14 15 18 16 12 9 5 13 7 15 11 8 6141797 12 10 616 13 113 7 15 63 14 10 123 17 4 11 13 2 16 4 21015 2 4 

2 3 112 17 3 2 16 10 3 12 8 15 1 11 1 14 16 108 13 17 12 166 119 15 8 10 1465 7 13 12 9 45 17 16 7 4 15 5 14 9 4 137 
2 13 8 2 17 102 16 1247 8 15 94 13 10 147 4 8 12 17 9 16 117 10 15 13 5 6 14 9 12 3 5 116 3 17 165 3 15 6 1 14 1 11 1 
8 1213 9 17 5 1 1618 15 15 9 12 41358 14 411 17 9 16 4 10 12 15 6 13 7 2 11 14 2 6 10 2 7 17 16 3 615 113 7 1014 3 
8 1213 9 17 5 1 1618 15 15 9 12 41358 14 411 17 9 16 4 10 1215 2 13 7 2 11 14 2 6 10 3 7 17 16 3 615 113 7 1014 6 
2672 17 3 2 16637 11 153 106 1213 7 1458 17 11 16105 9 15 128 13541411 10948 17 16 12 4 15 13 19 1 14 1 
213 62175 21612675 15 91013 65 711 1412 17916 107415 138 1149121410 43 817 163 11 15 13 18 1 14 
46 8 101742 16624 8 215 106 13 14 7 118 5 17 12 16107 5 915 13 11 145 7 1 12 19 1 17 16 3 11 13 153 149 12 3 
2 613 2 17 5 216 6 410 5 7 15 4 613 5 14 4 7 10 17 12 16 8119 71513 3 10 14 8 312 9 113 17 16181 15 191412 11 
713 1 17 13 167 23 6 215 13 27 9614 12 1017 11 16 6 49131584 10 121411495 8 17 1613 105 15 12118 145 
26 11217 5 2 166 8 105 12 15 116 13 5 8 147 10 17 9 16 12118 7 15 13 3 10 9 14 3 74123 17 1649 13 15 141 14 1 

16 11739 17 12 3 13 10 73 15 119 14 4 167 12 10 413 179 114 5 158 14 10125 166132852176 2 15 14 18 16 1 
16 813 5 1 17 16158127 15 65 13 1614 8 7 6917 1210113 715 13 3 91416 3 1012114217 9 2415 21014411 
16 1263 1017 13 16 13 11 15 12 106161484 139 17 11410128 15479 14 16 13 11 857217925 15 27 14 135 
16 12 6 3 1 17 1 3 1 6 8 3 11 15 12 10 6 16 14 8 4 13 9 17 11 4 10 12 8 15 4 7 9 14 16 13 11 10 5 7 2 17 9 2 5 15 2 7 14 13 5 
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16642 11 172462974 15 106 11 16 1479 13 8 1712105 711 159 8 5 141613 10 125 3 8 17 13 1 15 13 1413 12 
1646 8 2 17 4210624 8 15 129 6 1614 10118 13 17 19 1 12 1 15 107 11 14169 13537 12 1735 11 1537 145 13 
1694210 17 2 4 13 2 8 94 615 1012 16 14 8 6913 177 11 10 6 8 12 15 3 7 1416 3 13 115 3 7 17 1215 1 15 1 14115 
166428 17 246213 948 156 12 161475 98 17 13 1157 1012 1595 14 1673 11 13 103 17 1213 1 15 1 14 11 10 
16 2 3 10 2 17 3 2 119 3 4 13 1410 15 416 8 9 114 7 17 12 10138 14 9 7 15 115 16 6 8 12 7 5 13 17 614 15 1 15 1612 
16 1168 13 17 1 12 16 178 11 14 15616137 1283 17 1011379 143 15 13 1216 10 2 592 417 2 5 14 41015954 

495 15 134 17 12 5 749 16 145 116 7 13 15 12986 177 10 11 14 1668 13 12 1 15 1 10 1 11 83 17 1423 162 1032 
1025 15 24 17 2564 10 16 145 469 12 15 138 10 6 17 7 119 14 16 8 12 3 7 13 153 9 11837 17 14 12 1 16 1 13 1 11 
13 2 7 152 3 17 2 113 7 9 16 3 13 14 847 15 1194 1217 8 10 4 13 16 14 9 116 8 15 12105 16 1 17 15 14 16 6 10125 
3 12 7 153 1 17 13 174 169 12 14 4 107 15 13489 17 115 12 1016 14859 13 156 115 1082 1762 14 162 13 116 

3 117 15 3 10 17 13 17 1 16 112 141027 15 2 12 13 8 17 116 10 9 16 1458 612 15 13 5 946 8 17 5 4 1416 129413 
15 1 15 19 17 5 2 117 2 16 5 2913 147 15 611 8 12 17 97 6 1016 13 8 14 11615 12 3410 8 3 17413 3 161441210 
13 11 8 15 5 1 17 16158 16 11 1365 9 14158 10612 17 113 9 13 16 3 7 1014 3 15 129 2742 17 1024 16 7 14 124 
8 1 13 1 15 1 17728 102 16 1427 13 985 15 10 127 175 119 14 16 13 5 106 4 12 15 9 11463 17 1443 166 123 11 
78 11 13 15 1 17 17 186 169 11 14 7 1368 15 12 4 9176 1141016 1413 4 912 215 5210 32 17 5 3 1416 12 35 10 

4 12 63 154 173964 3 165 12 76 14 95 15 13 10 7 175 11 129 1687 14 10 2 13 15 2 1182 1 17 1 10 1 16 148 13 11 

412613 741417106 4117 15 1216613 3 10 714 3 118 17 3 129 151013 16 8 5 11 141915 1817 215 5 29162 
41011 136 414177 12 46 10 15 11 167 13 689 14 1210 7 17 1158 15 9 13 16 5 3 12 148 3 5923 17215 121 16 1 
13 13 16 13 17 14113 64 15 13 169467 10114 14121797 13 15 8 10 16 11579 12 1485 2 1017 2155 28 1612 
10 13 1 12 13 17 74 3 1013 15 4 16 7 1214469 10 117 17 13 6 8 15 12 9 16146112 8 5 213 9 217 5 15 8 11 14165 
1191 1413 1 17 13 3 8 911 3 15 16 12214 8 2913 211 17 10 6 8 1215 716 146 4 13105 74612175 415 710 165 
12 9 1 14 161 177 13 1196 1215 16 7 1014689 11 13 7 17 12 3 108 15 3 16 14113 5 138 104 2 5 17 24 15 2 5 16 4 
10 17 1 14 16 1781371011615 161287 1465 1013 11 1785912153 165 143 11 1393421217241529164 
129 16 1 14 1 17 13 8 69 101215 161168414913 104 17 128 114 157 163 101413 357 113217 5 21572 165 
128 1 13 121 17214823 12 15 163 1398 37 1011 1417 12697 15 13 16 106 115 7914 465 17 10 4 15 115 164 
93 14 13 1 17 43 9 14 10 4 15 161168 13 9 7 12 106 17 148 117 15 616 13 1012 875211 14 2175215 13 12 16 5 

p(3, 18) = 54947. The following is a partial list of all its solutions: 

18 165 17 11429524 142 1554 11 9 16 18 12 17 13678 149 11 156 107 128 16 136 18 177 14 1083 15 12 1 3 1 13 1 3 10 
18 69 1745 16 1264 15 5 9 14468 5 13 18 12 17 9 16 11 8 15 3 147 103 13 12 8 3 11 7 18 17 16 10 15 1427 13 2 11 1 2 1 10 1 
1874 17 11 2 16427 15 248 10 14 11 7 13 18 6 17 8 16 12 1015 6 115 14 8 13965 10 12 18 17 165 15 93 14 13 1 3 1 12 1 39 
18 64 17 123 16463 5 1543 9 65 12 13 18 14 17 5 1692 10 15 2 11 122 13 8 9 147 10 18 17 16 11 8 15 7 1 13 1 10 1 14 87 11 
18 5617 12 14 165 2672 155 2 136 127 18 14 17 11 16 8 1074 15 13 12948 11 14 104 18 17 169 8 13 153 11 101 3 1 9 1 3 
18 12 10 175 1 16 16 1 58 15 10 1265 13 14 188 17 6 16 10 11 3 12 158 3 13 9 143 74 11 18 17 16 4 97 15 13 42 14 11 27 9 2 
18 126 17 3 5 16 143 645 3 15 12465 13 184 17 14 16 112 8 122 15 102 1397 8 11 14 18 17 16 1079 8 15 13 1 11 1 7 1 109 
187 11 17 64 16 12 13 746 14 15 114 87 6 18 12 17 13 16 10 8 11 14 1 15 1 9 1 12 8 10 13 5 18 17 169 145 3 15 1023 5 29 32 
18 58 174 10 165 141 8 154 15 10 12 14 18 8 17 13 16397 103 11 12 153 147 9 13 6 18 17 16 11 7 12692 15 142 13 62 11 
18 12217 13 2 41623 1547 3 12 14 43 13 18 7 17 11 5 16 10 15 1275 14 8 139 11 5 10 6 18 178 16 15 96 14 11 101 8 1 6 19 

12 18 2 11 92 1613 27 8 10 17 12 9 11 147 158 18 13 10 169 7 12 11 8 617 145 1015 13 635 18 163465 3 14 4 17 1 15 14 1 
3 18 11 12 3 1 161 3 1 8 10 17 13 11 9 126 158 18 14 10 16 69 11 138 12 17 6 5 10 15 9 14 7 5 18 16 13 42 5 7 24 17 2 15 1447 
1 18 16 1 2 12 16 2 116 2 17 4 13 1586 4 12 18 11 14 4 16897 13 1017 15 12 11 879 14 5 18 10 16 137539 15 1735 10 143 
3 18 1223 8 2 163 25 7 17 11 8 125 14 15 7 18 13 5 8 16 1147 12 10 174 149 15 134 11 6 18 10 16 1 9 1 6 1 14 17 13 15 1069 

13 18356 103 168536 17 11 135 1086 15 18 129 14 16 11 8 10 13 1 17 1 91 12157 11 141841692742 12 1724 157 14 
10 18 3 12 13 1 3 1 16 1 3 10 1794 15 128 134 18 14 1094 16 8 6 11 12 17 15 13 96 8 1475 18 116 1625 72 15 1725 14 117 
13 1839 10 1 3 1 16 1 34 179 13 10 4 15 8 12 184 1496 16 108 13 11 176 12 1557 8 146 185 11 1672 125 2 17 1527 14 11 
8 18 19 1 10 1 3 168 133 17963 10 158 12 18 6 149 13 16 4 10 6 11 174 12 15 5 74 14 13 18 5 11 1672 1252 17 15 27 14 11 
12 1837 11 1 3 1 16 1 37 17 128 13 119 157 18 14 10 86 16 12 9 11 13 17 68 10 15 4 14 9 6 18 4 5 16 13 104 2 5 17 2 15 14 2 5 
12 183 14 1 3 1 164 3 11 17 124 67 13 158 18 146 117 16 12 108 6 17 137 9 15 11 14 8 10185 2 16 92 1352 17 1015 14 59 

7 13 18 10 12 17 15 27 8 2 16 11 2 10 13 7 128 145 18 15 17 11 105 8 16 13 123 5 9 14 3 11 6 15 3 18 17496 16 1 4 1 14 1 649 
6 7 18 12 13 17 15617 1 16 1 10 6 11 12 7 13 14 418 15 17 10 4 9 11 16 12 4 5 138 1410 9 5 15 11 18 17 85 3 16 923 14 2 8 32 
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7 5 18 2 10 17 25 7 26 16 125 15 10 76 149 11 18 13 17 6 12 10 3 16 9 15 3 11 14 8 3 134 129 18 17 4 8 11 16 154 14 1 13 1 8 1 

5 6 18 13 2 17 5 2 6 9 2 16 5 11 15 6 7 13 8 9 14 18 10 17 7 11 12 8 16 9 15 13 7 10 3 14 8 11 3 12 18 17 3 4 10 16 15 1 4 1 14 1 12 4 
7 11 1864 17 15 3 7463 16 114376 8 13 14 18 15 179 11 12 8 1 16 1 10 1 13 9 1485 15 12 18 17 10592 16 1325 142 12 10 
105 18 134 17 125 74 15 10 165 4 147 13 9 126 18 10 177 11 15 69 16 14 13 1226 8 2 11 92 18 17 15 3 8 14 16 3 1 11 1 3 1 8 
7 5 18 26 17 25 7 2 15 6 165 10 14 7 46 13 11 18 4 17 12 10 15 4 9 16 14 3 11 13 8 3 10 12 9 3 18 17 15 8 11 14 16 13 9 1 12 1 8 1 
7 2 18 13 2 17 8 27 129 15 16 5 11 8 7 13 14 5 9 18 12 17 8 5 11 15 10 16 9 13 1 14 1 12 16 11 10 18 17 4 15 6 3 164 14 3 1064 3 

7 2 18 62 17 11 2746 15 16 124 876 114 13 18 14 17 89 12 15 3 16 11 103 8 13 93 145 12 18 17 10 15 59 16 1 13 1 5 1 14 10 
56 18 10 11 175 1 6 1 15 15 16 106 11 4 13 148 184 17 12 10 154 11 8 163 139 1437 1283 18 17 15972 13 162 14 12279 

8 133 18 14 153 12 17835 1 16 1 13 158 14 12 15 185 112 17 10 2 13 16 2 9 12 14 7 11 15 10 6 4 189 7 17 4 6 16 11 10 4 79 6 
11 7 3 18 6 14 3 15 17 73 6 11 5 16 13 107 6 5 14 12 18 15 115 17 10 8 13 2 16 9 2 12 14 2 8 1015 4 18 9 13 17 4 8 12 16 14 1 9 1 

6 13 7 18 15 5 126 17 1475 8 11 6 13 165 7 12 158 18 10 1411 17 3 91383 12 16 103 15 119 142 1842 17 102491 16 141 

6 138 18 14 1556 173 128536 13 1635 148 15 18 1274 17 11 9 134 107 16 14 4 12 159 11 7 18 101 17 1 2 192 16 11210 
13 11 3 18 6 14 3 15 17 23 62 11 13 2 10 166 12 147 18 15 5 11 17 10 13 75 8 129 16 145 7 10 15 8 1849 17 12 1 4 1 8 1 16 4 9 
11 8 12 18 155 96 14 178 5 11 166 1295 138 15 6 18 14 11 3 9 17 123 16 10 13 327 15 2 14 42 18 10 74 17 13 16 14 1 7 1 10 
5 8 12 18 13 145 15 2 17 8 25 162 12 4 6 13 8 144 18 15 6 11 4 17 12 10 166 139 3 147 11 3 15 10 18 3 97 17 1 16 1 11 1 1079 

92 12 18 2 6 142 15 17 95 6 16 11 12 85 13 6 9 14 18 5 158 11 17 123 16 10 13 387 143 114 15 18 10 74 17 13 16 14 1 7 1 10 
11 9 13 18 15 4 10 5 14 1749 11 5 164 13 10 65 15 9 18 14 11 6 12 17 103 13 16637 8 15 3 14 122 187 2 8 17 2 1 16 1 7 1 12 8 

9 13 1018 11 15 124 14 17964 10 16 13 1146 129 15 18 14 106 8 17 11 13 2 16 1227 8 2 15 143 5 18738 1753 16 17 1 5 1 

13 39 14 18 3 6 17 10 3 164 9 6 13 15 4 8 14 10 64 9 18 12 178 16 13 11 10157 14 1 8 1 12 1 57 11 18 17 165 2 157 2 12 5 2 11 
103 5 14 18 3 6 17 5 3 16 10 1165 1 15 1 14 16 13 10 18 11 17 12 162892 15 142 13 117 8 1294 18 17 167 4 8 15 13 94 127 
2 13 112 18 142 17 123 16 1053 11 13 15358 14 12 10 18 5 17 11 16 8 13 97 15 10 12 144 8 67 94 18 17 16647 15 19 1 6 1 
27 11 2 18 14 2 17 47 16 12 8 4 11 6 15 7 4 13 14 8 6 18 12 17 11 16 106 8 9 15 13 1 14 1 12 1 10 5 9 18 17 16 3 5 13 15 3 109 5 3 
2 13 142 187 2 17 34 16 10374 13 3 14 15 497 10 18 11 17 12 16 8 13 96 14 10 15 5 11 8 6 1295 18 17 166 8 5 11 1 15 1 12 1 

14 1 5 1 18 1 13 17 5 3 1649 3 5 144 3 10 15 13 49 18 11 17 12 16 8 10 14697 13 15 11 8 6 12 107 18 17 166 82 11 7 2 15 122 
14 9 112 1862 174 2 16964 11 14 7 1346 159 12 187 17 11 16 108 14 13735 12 15 3 8 105 3 18 17 16 135 8 12 1 10 1 15 1 
11 35 14 18 3 13 17 53 1016 11 25 152 8 14 2 13 107 18 11 178 12 16 9 7 15 10 14 138 4 67 9 124 18 17 6 16 4 15 19 1 6 1 12 
11 17 1 18 1 14 17537 16 11 356 1537 13 5 14 6 18 11 17 12 10 166 9 2 15 1328 14 2 10 12 9 4 18 178 164 13 15 1094 128 
148 114 18 10 13 174 128 165 4 11 14 10 15 58 13 7 12 18 5 17 11 10 167 1496 15 13 12 1 7 16 1 9 18 17 3 16623 15 29 32 

17 2 12 62 18 1623 11 6 13 3 15 7 1236 17 14 10 11 7 16 18 13 5 9 12 15 7 105 11 14 8 17 95 13 16 4 10 188 15 49 1 14 14 1 8 
17 2 3 11 2 18 3 216 4 3 10 15 124 11 6 14 17 4 8 13 10 6 18 16 12 11 15 869 14 10 5 13 17 7 8 125 9 16 18 1575 14 1 13 1 9 17 
177 128 2 1842 167248 15 11 1247 17 149 8 10 13 18 16 11 3 12 15 93 6 10 143 17 13 11 695 16 18 10 15 65 1 14 1 13 15 
17 2 12 62 18 42 16 11 6 4 10 13 15 12 4 6 17 9 14 11 8 10 18 165 13 129 15 8 5 11 10 14 17 75 9 8 13 16 18 3 7 15 1 3 1 14 1 37 
172962 1842 16 11 649 13 15 1046 17 12 14 11 97 18 16 10 135 8 157 12 11 5 14 17 10875 13 16 183 12 15 83 1 14 1 3 1 
17 2 136 2 18 7 2 16 1 6 1 10 1 7 15 136 17 8 14 11 7 10 18 16 5 128 9 13 155 11 10 14 17859 12 4 16 183 114 15 3 9 14 4 3 12 
17 7 12 10 1 18 1 11 17 16 49 15 10 12 4 7 17 11 14 4 9 13 18 10 6 16 12 15 8 11963 14 17 13 3 8653 18 16152582 14 1325 
17 5 1227 18 25 8 2 1647 5 15 124 8 17 147 49 11 18 13 8 16 12 10 15 69 3 14 11 17 3 6 13 103 9 18 166 15 11 1 14 1 10 1 13 

8 17 11 35 18 16 3 13853 156 11 14 578 17 6 12 13 16 18 7 11 6 159 14 10 2 7 12 2 13 172 9 16 4 1018 15 14 4 12 19 14 1 10 

7 17 8 134 18 162742 8 15 2 4 117 13 14 17 8 126 16 18 95 11 15 6 10 13 5 14 129 6 17 5 11 16 103 18 15 9 3 12 14 1 3 1 10 1 

128 2 1642 187248 17 14 1247 15 69 8 16 11 13 76 18 12 149 17 106 15 11 5 3 13 16935 10 143 18 11 5 17 15 1 13 1 10 1 

I 3 1 16 1 3 18 68 3 11 172 1462 15 827 166 11 12 13 18 87 14 17 9 10 15 5 11 7 12 16 13 5 94 10 14 1854 17 15 1294 13 10 

II 12 7 16 10 3 18 13 14 3 7 17 11 3 12 102 15 7 2 16 13 2 14 11 18 10 12 1 17 19 1 15 8 13 5 16 146 4 9 58 18 46 17 5 15 4 98 6 
11 26 16 24 182 14 64 17 11 13 3 46 153 12 1683 14 11 18 9 135 17 8 10 12 15579 16 1485 13 107 18 12 9 17 1 15 1 7 1 10 
47 13 16 104 185 1474 17 95 6 10 13 7 15 5 1669 14 11 18 10 126 17 13 3 98 15 3 11 16 143 12 1 8 1 18 12 17 112 15 82 12 
7 10 11 162 13 1827 122 17 10 14 11 576 15 13 165 12 106 18 11 5 14 17869 13 15 12 1 16 1 8 149 14 18341783 15493 
13 1 61 16 1 18 14469 17 11 4 13 36 15439 16 143 11 18 127 13 17 9 10 8 15 5 7 11 14 16 1258 107 18 25 172 158 2 12 10 
95 2 13 16 2 18 5 269 17 145 7 86 13 15 12 9 167 68 18 10 14 11 17 7 13 12 8 15 34 10 163 11 4 143 18 12 4 17 10 1 15 1 11 1 

9 16 1 16 1 18 11 869 17 1410 7 12 6 8 15 119 167 13 10 188 14 12 17 7 11 35 15 103 13 1653 12 14 4 185 2 174 2 15 13 2 4 

93 12 13 8 3 18 16 143 9 17 1 8 1 12 1 13 15 6 9 108 14 16 18 6 11 12 17 4 13 10 6 1545 7 14 114 165 10 1872 17 5 2 15 11 2 7 

1 13 1 8 12 12 182 15928 143 13 16 173 129837 11 15 18 10 14 1397 12 165 17 116 1075 154 146 1854 11 101664 17 
9 13 14 16 1 18 4 159 12 6 48 13 16 17 11 6 9 14 5 8 12 15 18 10 5 13 11 78 16 5 17 14 12 10 7215 112 3 182 73 1016 14 3 17 
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1 11 12 1 122 1862 13 15 7 11 8 6 16 17 12 107 146 8 13 11 18 1579 1012 8 165 17 14 4 13 9 5 10 4 153 18 543 9 16 143 17 
1612 1 12 2 18 6 2 13 15758 6 16 17 12 57 14 11 8 135 18 157 9 1012 8 16 11 17 1441393 104 15 3 18 1143 9 16 14 10 17 
103 1 11 1 3 1 185 3 12 10 15 75 11 16 17 6 145 7 10 12 136 18 11 157 896 16 14 17 12 4 13 8 2 942 15 182 48 14 169 13 17 
93 14 1 3 1 18 43 9 12 154 8 13 16 17 11 2 9 1428 122 18 10 15 13 11 7 8 166 17 14 12 1075 6 11 13 15 18 576 1016 14 5 17 
5 17 1 8 1 5 18 1497 1258 13 15 16 17 7 94 10 8 14 124 18 11 13 9 4 15 10 166 17 3 12 14 11 36 13 103 18 2 15 62 16 112 17 
89 1416 1 1848 12 96 41415 16 1786 1392 1272 18 11 2 14 10 157 16 13 17 1253 117 1035 14183 15 135 16 11 1017 
4 12 102 3 42 18 3 2463 10 12 15 16 1769 13 1478 106 18 12 11 97 158 16 13 17 14579 11 8 1 5 1 18 1 15 135 16 14 11 17 

4 12 107 1342 18 142472 10126 16 17 137 1596 14 10 11 18 125689 13 165 17 15 11 14859 13 1 18 1 38 11 163 15 17 

p(3, 19) = 249280. The following is a partial list of all its solutions: 

1917 13 18411 8 2 16429 15248 13 11 1417 19918 12 8 165 7 15 11 13 9 5 14107 12 17 5619 18 167 15 1063 141213 1613 10 
1917 1018 5 2119 2 16 52 12 1014155 9 11 17 1913 18 41012 169 41411 15647 138 17 12 61918 7 1614 8 6153 137 13 18 13 
1917 3 18 117 3 9216 3 2 10 7 2 15 119 1417 19 7 18 1013416911 12415 61410 48 17 13 619 18 12165 8 615 1415 1 13 1812 5 
19175 1861 8 15 1 16 610 75 8 1415 617 19 7 18 108 13 11 16 37 1214 3 15 10 93 17 11 13 19 18 41216 914 4 215 112 413 2 912 
1917 418 138 1417 1 16 410 8 15 12 7 13 17 19 14188 10 7 1121612 2 15 132 9 101417 1161918 12 5 916 615 3 5 11 14 36 9 53 
1917 3 18 1012 3 61413 1 16161015 7 12 17 19618 145 7 1011 13 165 12 15 7 89 5 17 1411 1918 13 849162154211 8 24 913 
1917618 1 11 17 1610 15 12 169 7611 1417 1910187912415 13 11 164101498 417 125 1918 13 15 853 161423 5 283213 
1917 218 623 7 2113 614 163 7 15 13 617 19 11 18 741291410 41613 15 11489 17 121019 18 145 8 13 91615 5 10 12 18 15 1 
19 176 18378 10 36 12 1537 16 86 14 10 17 197 18 128 4 11 15 13 10 4 16 14 59 4 12 17 115 19 18 13 159 52 14 16 2 11 12 19 1 13 
19161418561772 115 2615 275 1416619 11 187 17 134108 15 12414119 16 48 1013 19 18 17 12915 83 1 1013 1 1393 12 

41913 5 18 4 7 11 17 5 412 16 67 5 13 1015 11619 7 18 121417 6101613112915 2 8 12210141918 917 8 1613 1 15 13 9 814 3 

5 1912 718 15 1 17 19 75 11 1612 1015 137 919618 1411 171012 6916 13 158 46 11 10 1441918 8 17 4133 1615 23 82 14 32 

2 19 4 2 18 112 4 17 19 14 1 10 16 5 11 15 13 9 19 5 18 14 10 17 12 5 119 6 16 13 15 7 10 8 6 14 12 19 18 7 17 6 8 13 3 16 15 7 3 12 14 8 3 
13 19 103 18493 11 1743 16 10 13497 12 15 11 19 14 18 1079 17 13 168 12 117 1 15 1 14 1 86 19 185 12 17 166852 15 142652 
5 1923 18 25 3 2 1743 5 10 1648 15 13 94 19 1418 10 8 11 17 7 9 12 16 13 158 10 7 14 119 6 19 18 127 17 13 6 16 15 11 1 14 161 12 
919101218 611 3 13 179 3 610163 12 15 11691913 18 1014 5 17 812 11 165 15 47 138 54141918 7417 8 21615 27 12 1 141 
12 19 3 13 186 3 102 17326 122 9 16 13 10 6 15 19 7 18 14 9 12 175 10 7 13 11 16 59 158 7 14 5 19 18 4 11 178 14 1 16 1 15 4 148 11 

7 19 8 218 13 24 7 217 8 416 12 107 415 13 8 19 618 14 9101217 61611 5 13 15 9 610 5 1412 19 18 115 917 16 3 1 15 13 1 1411 3 

8 195 3 18 693 5 8 17 3 6 165 13 97 86 15 19 12 18 14 79 10 17 13 162 117 2 12 15 2 10 14 4 19 18 13 114 17 16 12 10 4 1 15 1 14 1 11 
71993 18 1163 7 8 17 3 9616 10 7118156 1991813 1410 8 17 11 1216 15 1 15 1 10 13 514 1918 12 45 17 216 4215 13 2 414 12 

119 192 12 102 17 14279 11 15 18 16 10 1278 13 9 19 14 11 17 7 108 15 12 3 16 18 1334 8 143 6 4 19 17 5 1546 13 16 5 1 18 16 15 
127 1911521417 275 2 15 12 18 1157 13416141910417 1211 15493 13 18 103 141683961917 15 1013 86191 18 1 1668 
2 13 1925 122 17 10 145 11 153 18 1353 12 10 163 19 11 14 1796 15 13 10 127 186 119 168 1476 19 17 154987 14 1 18 1 16 48 
2 8 192 12 102 17 9 14 8 11 13 7 18 15 10 129 8 167 19 11 14 17 13 10 97 12 15 1 18 1 11 1 165 14 13 6 19 17 5 34156354183 1664 
94195 1410417 8 5 9411 15 18 5 108131491619611 17 8 101215 63 13 18 143 116163 7 12 1917 215 13 27 121 18 1 12167 

8 101915 1 141 17 8 5 15 1011 18 165 689 13 141910611 17 15 1297 61618 13 4141179412 1915 1747 3 13 1623 18 2 12 3 2 
11 1 19 1 14 14 13 17 8 12 4 11 15 18 16 4 108 14 9 13 19 12 115 17 8 10 15 95 16 18 14 13 12 57 10 9 6 19 3 17 15736 1623 182 76 2 
25 1923 1425 3 17 13 63 5 18 15 9 16 6 1 14 1 19 1 136 9 17 10 11 12 15 7 18 16 14 9 8 13 10 7 11 19 124 17 8 15 74 10 16 18 1148 12 
34 19 8 3 14 4 103 17 1248 2 18 15 2 16 102 148 19 12 1 13 1 17 1 109 15 11 18 16 14 1257 13 9 6 19 5 11 17 7 15 65 9 16 18 13 76 11 

9 11 19 1 13 14 1 14 17 946 11 18 15 4 16 136 97 19 14 10 116 17 1278 15 13 18 16 103 7 148 3 12 195 3 17 10 158 5 2 16 182 12 5 2 

18 3 11 19 123 14 1063 16 13 7 17 116 15 12 10 18 7 146 19 8 13 11 16 7 10 12 17 15 8 29 142 18 13 258 19 169 45 15 17 14 15 194 
18 92195 213 1427 5 916 1017 15 5 7 11 18 13 91419107 6 8 121611 15 17 613 108 1418461211 19 4 8 1615 3417 13 1 12 13 
18 141019 3 5 11 6 3 15 16 5 3 10 617 14 5 11 18 7 612191015 13 16 7 4 11 14 917 412 7 8 18 413 15 919161 8 1 121217 9 2 13 8 2 
18 26 1925 14296 165 13 11 15 17 65 9 18 10 14 12 19 4 11 13 169 4 15 108 174 12 14 11 18 7 138 10 19 163 15 7 12 38 17 13 17 1 
18 14 10 19 1 11 1 13 1 15 3 16 9 103 17 14 113 18 6 13 9 19 10 15 12 6 16 115 14 9 17 6 13 5 8 18 127 15 5 19 4 16 8 2742 17 12 2487 
18 121 1917 1 143 15 9 163 7 12 17 3 8 13 1897 141911 15 8 1216 4910 13 1748 11 141846 15 10195 1613 61125 17 2 1062 5 
18 3 5 1963 1425 3 26 1625 17 15 8 6 18 1 14 1 19 1 118 12 13 16 107 15 179 8 14 11 187 12 10 13 19 9 4 167 15 114 17 10 129 4 13 
18 12 14 197 14 1 13 1 15 4 7 16 12 174 142 18 7 2 13 1925 15 12 119 16 5 1417 108 13 5 189 116 15 19 8 103 16693 17 11 8 36 10 
18 3 10 197 34 14 12 3 15 4 7 10 16 174 118 18 7 12 14 19 10 13 15 8 1 11 1 16 1 17 129 8 14 18 13 6 11 15 195 926 1625 17 2 13 6 95 
185 1 19 1 14 1592 16 1025 15 2 17 119 18 14 4 10 19 12 134 169 11 154 7 10 17 148 12 18 13 7 116 19 168 15376 123 17 13 83 6 
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269219112161 10191216618 11 15 17410 9 1419 4128 13 11416107 15 188 17 141257 13 3 19853 167 1535 1418 17 13 
894 10 19 11 14 18 194 13 10 1618 118 17 15 9 5 14 19 10 6 135 11 12 7 166 5 18 15 17 1476 133 12 19 2 37 2 16 32 15 14 18 17 12 
12346 19374 1036 134 127 16 186 15 10 17 1479 19 13 12 1 11 1 10 1 169 15 18 148 17 13 11529 192852 16 15 14 115 18 8 17 

7 842195247285412161775 188 153 11 14193 12 13639161017 11615 18 14129 1361019 1 11 1 161917 15 141013 18 
9106 4195 12134695 1041617 65 18 129 13 15 1019141 8 1 11 1 1612 177 13 8 18 15 3 14117 3 19 8 23 1627 17 211 15 1418 

4 115 8 19 4 10 15 14 18 115 16 17 10 18 13 14 83 15 19 113 12 10 6 39 16 13 17 14 6 18 7 15 12 9261927 1321614917 127 15 18 
1285 1 19121528 10 212 5 161713188 4 14 10 15 19 412 7911413 1610 17 714 18 915 6 1137 19 1336 916 3 1417 11615 18 
10115 1 1912152910211 5 1617 13 1879 141015 191167 128913 166177 14188 15 6123419 133 84163 141741215 18 

5 1223 1925 3 27 103 58 1213 177 18 1614108 15 197 612913 11 8 10617 1416 189 156411 13 1914191 14 417 1611 15 18 
45 8 1219 425 102 4 8 25 13 16 12 17 18 108 11 15 7 19149613 12107 16 116179 18 15 7 14613 3 191193 1 1613 1 17 15 1418 

11 17 8 2 10 192 13 1823 8 11 163 105 15 3 17 8 13 5 14 11 19 10 18 5 12 16 97 15 4 13 6 17 14 47 9 126 4 19 18 167 15 69 1 14 1 12 1 

8 17 12 9 7 19413 18 81147 91612 415 8 17 7 13 1191419 5 18 12 610 16 5 15 11 13 617 5 141 10161 1918 3 1615 2 3 10 2 14 3 2 
1217 13 1 1913 18 25 3 212 162 5 11 15 179 145 413 19121841191610415 8 1417 13 79 11610 8 1918 7 16615 1413 8 10 7 6 
617728 19 2 6182 7 413 8616 4117 17 154 8 14 9 19 13 18 1011 121 16191 15 17 141013 115 129191835 1610 3 15 1453 12 
1 17 13 1 19113 18 12 2 3 13 2 616 2 5 11 17 15 612 5 141913 18 6 5 1191610 7 12 15 17 8 1413 9 7 4101918 8 416 7 915 41410 8 

6 17 1 8 1 19 16 1837 10836 16 13 37 17 15 8 10 11 14 19 7 185 12 139 16 105 11 15 17 4 14 59 12 4 13 19 18 114 16 2 9 15214122 
1 17 191 1921218 234293 15 4163 17 1246 9 1419 11 18 13 61015 7 1216 8 617 11 14 7 1013 5 8 19 18 15 7 5 11 1610 8 145 13 

5 17 13910195 1 18 13 1593 1013 163 17 15 689 1419101861213 8 117 16615 1741487 12411 19182 47216152141211 

6 817 13 10192618 2 8 112 166105 13 15 8 17 145 117 191018 5 12 1613 79 15 11 141 17 17 1 129 41918 163415 14 3 94 12 3 

10 13 17 25 192 4 182 5 10 4 166 135 4 15 11 17 6 10 12 14 19 8 18 6 13 16 119 3 158 12 3 17 147 3 9 11 8 19 18 167 12 15 19 1 14 17 

17 2 13 627 1925 146 10 187 5 16 13 6 17 15 5 7 10 1 14 1 19 1 11 12 13 18 16 10 9 15 17 3 8 14 113 12 493 19 84 16 18 15 114 9 12 8 
17 85 1 11 1 19 15 148 10 18 13 5 16 112 1782 15 102 14 4 19 13 11 124 18 16 10 94 17 15 6 147 13 12396 1937 16 1836 159 127 

17 82912219121 8 1 18914 163 12 1783 5 1593 13 195 11 141218 165 107 17415 13 11647 141019 4616187 11 13 15610 
1795 1 12 1 19 156 119 18 145 166 12 17789 116 15 13 197 148 12 18 16 10 117 173 8 13 15 34 14 103 19 42 16 182 4 132 10 15 
1 17 1 12 12 19 6 2 14 9 2 18 4 6 16 12 7 4 17 9 6 15 4 14 7 19 13 11 12 9 18 16 7 10 8 5 17 15 14 11 13538 10 19 3 5 16 18 3 11 8 15 13 10 
1 17 1 12 12 1962842 18 146 4 12 168 1746 15 115 13 198 14 125 189 10 16 115 17 15 13739 14 103 19 1173 18 169 13 15 107 
82 17 112 5 19 2 13 8 145 18 16 6 1175 8 15 176 13 10 7 14 19 116 12 16 18 7 9 10 15 13 1 17 1 14 1 12 9 4 10 19 16 3 4 18 15 39 4 123 
86 17 1 11 1 19 168 14 10 18 16 96 115 8 12 17 15 10 59 14 19 13 115 16 18 12 10 9 72 15 172 14 132 7 4 12 19 16 3 4 1873 154 13 3 

102 17 62 13 19295 6 10 18 16 145 8 69 13 17 5 10 15 11 8 19 129 14 16 184 13 87 114 17 15 12 347 143 19 16 113 18 7 1 12 1 15 1 

103 17 923 1927 3 2 10 18 9 14167 12 8 15 17 11 1097 13 19 8 5 14 12 18 16 115 1584 17 13564 12 14 11 1946 16 18 15 1 13 161 

1845 8 12 14 4 195 6 17 48 15 5 166 12 3 18 148 3 6 11 13 3 19 17 15 129 16 10 7 14 112 18 13 297 2 10 15 17 19 11 167 9 1 13 1 10 1 
1872 1082 14 19 2 7 17 11 138 10 16 37 15 183 148 113 10 13 19 17 1269 16 5 15 11 14 6 185 139 124 6 5 17 194 16 159 14 1 12 1 
189161 141 19 7 136 917 15 1016 76 3 18 14 93 13 7 10 3 191215 17 11 16 8 4141013 18 4 5 12 8 114155 1917 16 28521211 2 
184 11 13 5 94 19 12 145 4 17 15 119 5 13 16 18 7 12 10 8 149 11 197 15 17 138 1012167 2 18 142 8 62 10 15 3 19 1763 1 16 13 16 

18 95 2 13 142 195 2 129 17 155 10 116 13 18 149 16 1267 10 19 11 15 17 6 13 7 8 141210 18 16 117 384 15 3 19 17 43 18 141 16 
18 11 161 141 19213 62 17 112 84615 18 14 41613 8 114197 1217 910 8 15 14 7 13 18 165 9 12 107 3 5 1917 3 15 95 3 101216 
18 11 15 1 141 1925 6217 112 5 12 615 18 141016 4611 13 19 41217 9 10 415 14 7 8 18 1613 912107 3 8 1917 3 15 97 3 13 8 16 
1892121025 19214 1195 17 15 10 12 7518 169118 147 101913 12 15 1787 11461618 14 48 1363415 193 17613 1 161 13 
18 7 2141023 1927 3415 17 3 10 4 714 18134 16 8129101915 611 17 8 1413 9 612 18 165 8 11615 95 1913 17 1215 1 11 1 16 
18 1035 13 143 198534 10 17 15548 13 18 14 4 16 10 1278 19 116 15 17 1379 146 12 18 16 1172692 15 192 17 12 1 11 19 1 16 

11 12 13 14 13 19 16 4 3 119 12 4 17 18 135 14 8 159 115 16 12 19 10 8 5 13 9 17 14 18 7 158 10 2 6 16 2 7 13 2 19 6 14 10 17 7 15 186 
5 3 11963 5 14193 1665 911 15 17 18 612413 149 8411 161910 415 12 8 17 13 18 14 7 1 1018 1 16127 15 1913 21017 2718 2 
1293 5 13 143 15 195 3916 12 4 5 1718 13 4149 8 1547 1210191611 8 13 7 17 1418 6 10158 7 11 161 161 19102617 211 18 2 
6171 101 12619147916136 10 17187 124 9 15 11 14 41013 19164 9 12 8 17 11 18 2 15 14213 8 25 3 1611 193 5 8 17 3 15 18 5 
91017 1 121 13 1915 97 101611617 18 12 7 913 6101415 11419 6161248 17 13 18411 14215 8 25 3 216193 5 8 17 3 1418 5 
8 10 13 14 13 19 843 10 16 144 17 18 87 5 11 15 10 12 13 5 7 19 14 1695 11 17 7 18 12 15 1329 62 14 112 16 196 129 17 13 15 186 
10121 8 13 1 11 19 3 15 10 8 312 16 1718 5 11 14 8 10 9 5 13 15 1219 7 5 11 1691714 18 7 2 13 6 215 9 2 74 6191614417 13 6 18 4 
8 1 1017 13 1419 8 3 15 7 10 316 1718 813 7 914 21012 215 19 21191613 17 4 1814 12 6 4 911 15 5 4 613 1916 5 1217 611 18 5 
8 13 1913 11 19 8 3 15 12 7 916 17 18 8 11 147 10 69 12 13 15 19 7 611 1610 17 1418 612 2 13 5 2 15 10 24 5 191614417 5 13 18 4 
1013 1 13 13 7 19143 10 8 15 127 17 18 13 5 16 8 107 145 11 121915 8 5 13 9 17 618 1611 14122692154219611417 91618 4 
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